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Prepared by D. V. Mechau 1 
INTRODUCTION 
The Smithsonian Astrophysical Observatory has tracking responsibility for a certain number of satellites, 
the responsibility and number being governed by requirements of the National Aeronautics and Space Admi- 
nistmtion (NASA). 
for analysis, and of satellites which have offered challenge to optical trucking techniques, are usually pub- 
lished. 
Observations of these satellites, of other satellites whose orbits are of unusual interest 
The particular satellites covered by this report and the periods during which the observations were made 
are specified in the table of contents. 
The observations of Satellites 1960 Omicron and 1960 Sigma were made in coopemtion with the U. S. 
Air Force to test the lights carried aboard these satellites which were programmed to turn on over selected 
SA0 Baker-Nunn stations. 
Listings also contain observations made by U. S. and foreign observatories, military installations, 
Phototmck stations, and miscellaneous observers. A number of observations have been received from the 
National Space Surveillance Control Center (NSSCC), under an  armngement involving an exchange of ob- 
servations of artificial earth satellites. Minitmck and Doppler data received by SA0 are not included. 
The date given lists the month and day of the observation; the time (U. T.) is given in hours, minutes, 
and seconds; right ascension is in hours, minutes, and seconds; declination, azimuth, and altitude are in 
degrees, minutes, and seconds; azimuth is measured from north through east; the mnge is in kilometers. 
An explanation of the Index Number appean on pages 3 and 4. 
1 
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EXPLANATION OF I N D M  NUMBER 
The index number i n  the column to  the extreme r i g h t  c o n s i s t s  o f  six d i g i t s .  The f i r s t  
d i g i t  i n d i c a t e s  t he  p rec i s ion  of t h e  time of the  observation; the second and t h i r d  d iR i t s ,  
t he  p rec i s ion  of  pos i t i on )  t he  fou r th  d i g i t ,  the coordinate  system and co r rec t ions ;  t h e  
f i f t h  d i g i t .  t he  equator  and equinox; t h e  s i x t h  d i g i t ,  t h e  type of instrumentat ion used i n  
makinu t h e  observation. 
P rec i s ion  of  Time (1st d i g i t )  
Code Standard e r r o r  in timing Code Standard e r r o r  i n  t iming 
number ( a t )  number ( a t )  
0 N o  estimate 5 .02' < at 4 .Ogs 
1 at < .o003s 6 .05' < at Q .i 
2 . m 3 s  < at .\< .0028 7 .ZS < at \< .5a 
3 
4 
F'recision of Pos i t ion  (2nd and 3rd d i g i t s )  
Code Standard error in Code Standard e r r o r  i n  Code Standard e r r o r  i n  



































16?5 < a,.,< 17?5 
17'15 < a D 4  18:'5 
18'15 < aD< 1915 
1925 < aD\< 2015 
22" < aD < 23!5 
23:5 < a,< 26; 
26" < aD\< 29'' 
33" < aD< 38" 
38" < a,< 45" 
20:5 < OD < 22" 
29" < U D <  33" 
45" < U D <  54" 
54" < OD\< 1:1 
111 < U D <  1:s 
1!3 < uD< 1!7 
1!7 < aD< 2:l 

















217 < a, < 3r5 
414 < a D <  518 
518 < aD< 715 
3!5 < a,< 414 
715 < U D <  9!7 
9!7 < OD< 13' 
13' < an< 17' 
17' < a, 6 22' 
22' < a,< 28' 
28' < aD< 37' 
37' < a,< 49' 
49' < U D 6  1'11 
1?1 < aD< 1?4 
1'14 < aD< 1!8 
1?8 < aD< 2?4 
2'14 < aD 
*For electronic inatrumento, these code numbers (2nd and 3rd d i g i t s  of  t h e  index i n  
table 6) are increased by 50. 






C o o r d i n a t e  Sys t em 
3 
E q u a t o r  and  En& ( 5 t h  d i q i t )  
Code 
number 
R i p h t  a s c e n s i o n  and  d e c l i n n t . i n n  c o r r e c t e d  f o r  r e f r a c t , j o n  
o r  n o t  kpown t o  h e  c o r r e c t e d .  
Azimuth a n d  a l t i t u d e  c o r r e c t e d  f o r  r e f r a c t i o n .  
R iFh t  a w e n s i o n  and  d r c l i n n t i o n  n o t  c o r r e c t e d  f o r  
r e f r a c t i o n .  
b - c i m ~ t ) !  -E.' . ? l t < t ~ + ~  not c v i i - r i t d  Tor r e f r a c t i o n  o r  
Type of I n s t r u m r n t a t i o n  ( 6 t h  d i e i t )  
n o t  known t o  b e  c o r r e c t e d .  
F q u a t o r  a n d  Equinox 

















Opt Ira1 O b s e r v n t i o n s  Code 
number 
Naked e y e  and  b i n o c u l a r s ,  0 
S t a n d a r d  Moonw.,tch t e l e s c o p e ,  1 
Apocee t e l e s c o p e ,  a s t r o n o m i c 8 1  2 
v i s u a l .  
v i s u a l .  
r r f r a c t o r  or rl f l e c t o r ,  t heodo-  
l i t e ,  vjFi ia1.  
Eukrr-Nunn c a m e r n ,  p h o t o a r a p h i c .  3 
S m 1 1  missi le  t e l e c a m e r a ,  t r a c k i n y  4 
camerns  w i t h  f o c a l  l e n c t h  20 i n c h e s  
o r  c r e a t e r ,  p h o t o c r a p h i c .  
C i n e t h e o d o l i t e ,  t r a c k i n r  c a m e r a s  w i t h  5 
f o c a l  l r n p t h  l e s s  t h a n  20 i n c h e s ,  
pho toKrayh ic .  
Harva rd  m e t e o r  camera ( S u p e r - S c h m i d t )  6 
p h o t o p r a p h i c .  
S t a t i o n a r y  t e l e s c o ~  or  camera  w i t h  7 
f o c a l  l e n a t h  equel  tq o r  l ess  t h a n  
10 i n c h e s ,  p h o t o r r a p h i c .  
S t a t i o n a r y  t e l e s c o p e  o r  campra w i t h  8 
foca l  l e n r t h  p r e i t e r  t h a n  10 i n c h e s ,  
p h o t o r r a p h i r .  
O t h r r  i n s t r u m e n t s ,  o r  i n s t r u m e n t  9 
unknown. 
E l e c t r o n i c  O b s e r v a t i o n s  
M i n i t r a c k  Mark 1. 
M i n i t r a c k  Mark 2. 
I n t e r f e r o m e t e r  o b s e r v . . t i o n s  
from r a d i o  o b s e r v a t o r i e s .  
nopplrr ohf i e rv - i t i ons  f rom 
r a d i o  o b s e r v a t o r i e s .  
M i c r o l o c k .  
Doppl er ohse rv t .  t i o n s  from 
communicn t ions  s y s t e m s .  
Dopp lp r  o h s e r v s t i o n u  from 
miss j l e  r a n g e s .  
Radar .  
Unused d i R i t .  
1960 B E T A  1 
085 No STATION STA NO DATE T I M E  R. A. OECL. AZ IMUTH ALTITUDE RANGE INDEX 
50019  POTSDAM. GER. 2729  9 1 4  1 9  54 37.6 2 0  27 30 17 1 4  834049 
50020  POTSDAM* G€R. 2729  9 1 4  1 9  54 51.3 2 0  55 00 17 2 0  834049 
50021 POTSDAM. GER. 2729  9 16 1 9  50 16.0 18  57 40  16 36 
50022 POTSDAM. GER. 2729  9 16 1 9  51 14.1 2 0  58 06 16 16 
50023 POTSDAM. GER. 2729  9 18 1 9  46 30.6 18  52 42 13 04  
50024  POTSDAM. GER. 2729  9 18 1 9  47 15.8 20  18 36 10 52 
50025 P O T S O M .  GER. 2729  9 21 18  49 02.1 18  07 24  11 57 
50026  POTSDAM. GER. 2729  9 21 18 50  06.2 2 0  02 10 7 3 8  
50027 POTSDAU. GER. 2729  9 21 18  50 46.4 21 04  24  4 11 
OB5 MJ S T A T I O N  
50001 POTSDAMr GER. 
50002 POTSDAM. GER. 
50003  POTSDAM. GER. 
50004  POTSDAM. GER. 
50005 POTSDAM. GER. 
50006  POTSDAM. GER. 
50007 POTSDAM. GER. 
50008 POTSDAM. GER. 
50009  POTSDAMr GER. 
50010  POTSDAMv GER. 
50011 POTSDAW$ GER. 
50012 POTSDAM, GER. 
50013  POTSOAMr GER. 
50014  POTSDAM. GER. 
50015 POTSDAMI GER. 
50016  POTSDAMv GER+ 
50017 POTSDAM, GER. 
50018 POTSOAM. GER. 
1960 B E T A  1 
A D D I T I O N S  TO OBSERVATION L I S T I N G S  PREVIOUSLY PUBLISHED I N  SA0 





















4 20  






5 0 1  
5 02 
5 02 
5 0 3  
5 0 3  
5 04  
5 04  




T I M E  
2 08 29.4 
2 09  29.8 
1 0 9  30 .3  
1 10 14.6 
1 0 4  59.9 
1 05 49.5 
22 23  23.6 
22 24  22.4 
2 1  30 08.8 
21 3 1  44.0 
20  36 56.2 
20 38 54.4 
21 27 15.7 
21 29  06.1 
20 34  03.6 
20 35 55.6 
21 24  43.7 
21 25 42.0 
R. A. 
16 58 48  
18 50 18 
16  10 24  
17 3 3  48 
16 24 4a  
17 27 48 
1 3  28 48 
15  23 48  
1 3  07 24  
15 51 12 
12 47 00 
15 43 3 6  
13 10 Ob 
16 05 12 
12 49 54  
15 41- 48 
13 55 42 
15 20  00  
OECL. 
16 33 
16 4 7  
18 1 9  
15 43 
2 58 - 1 1 9  
19 1 9  
11 0 9  
17 40  
15 34 
1 3  34  
13 39  
1 9  41 
1 1  32 
1 8  59  
13 31 
12 43 
7 4 6  



























1960 BETA 1 
CORRECTIONS TO OBSERVATION L I S T I N G S  PREVIOUSLY PUBLISHED I N  SA0 
SPECIAL REPORTS FOR THE YEAR 1 9 6 0 .  
085 No S T A T I O N  
0 0 0 4 9  LAREDO'RADARI T E X A S  
00262  SACRAMENTOi CAL. 
0 0 2 6 4  SACRAMENTOI CAL. 
0 0 2 6 1  SACRAMENTO* CAL. 
0 0 1 9 9  SACRAMENTO. CAL. 
00367  TERRE HAUTEI INO. 
00311  SACRAMENTO* CAL. 
00377  SACRAMENTDI CAL. 
0 0 4 6 8  LAREDO'RADAR. TEXAS 
00515  LAREDO'RADAR. TEXAS 
00513  LAREDO'RADARv T E X A S  
0 0 5 1 4  LAREDO'RADARr TEXAS 
0 0 5 4 3  LAREDO'RADARI TEXAS 


















4 12  
4 13 
4 1 4  
4 26 
4 2 9  
4 29  
4 3 0  
5 1 3  
5 23  
5 2 4  
5 2 4  
5 26 
5 26 
T I M E  
1 8  3 4  29 
12 16  58.2 
11 23 13.0 
12 1 4  33.4 
10 1 4  06.9 
2 27 36.2 
5 49 12.8 
4 55 15.7 
21 40  40.25 
17 58 33.5 
1 00 19.0 
1 DO 34.0 
0 57 28.0 
0 57 61.0 
R. A. OECL. AZ IMUTH 
357 00 
0 00  
0 00 




1 8 0  00 
283  2 4  
321 00 
3 4  54  
3 4  54  
40  12 
40  12 
ALTITUOE 
53  18 
50  01 
7 4  07 
35 27 
2 9  3 3  
4 9  45 
61 37 
86 1 4  
52  30 
6 3  Ob 
3 8  18 
38 18 
75 48 










902  895307 
7 9 1  895307 
1117  895307 
1115  895307 
7 7 4  895307 
7 1 1  895307 
OBS no S T A T I O N  STA NO DATE T I M E  R. A. DECL. AZ IMUTH A L T I T U D E  RANGE INDEX 
1 0 1 6 0  SAM FERNANDO'BN. SP. 9004  9 0 2  2 56 56.50 13  0 4  Ob 7 6  11 434013 
-5- 
1960 BET* 2  
oes NO S T A T I O N  STA NO DATE TIME R. A. OECL. AZIMUTH A L T I T U O E  RANGE INDEX/ 
1 0 1 6 1  
1 0 1 6 2  
3 0 2 2 7  
3 0 2 2 8  
3 0 2 2 9  
3 0 2 3 0  
3 0 2 3 1  
10165 
1 0 1 6 3  
3 0 2 3 4  
1 0 1 6 4  
1 0 1 6 8  
1 0 1 6 7  
1 0 2 1 1  
1 0 1 6 9  
1 0 2 1 2  
1 0 2 1 3  
1 0 1 7 2  
1 0 1 7 0  
1 0 1 7 1  
3 0 2 4 1  
3 0 2 4 2  
1 0 1 7 4  
1 0 1 7 5  
3 0 2 4 4  
3 0 2 4 6  
3 0 2 7 4  
10186 
1 0 1 8 2  
1 0 1 7 6  
1 0 1 7 7  
3 0 2 4 9  
3 0 2 5 0  
10185 
10181 
3 0 2 7 5  
1 0 1 8 3  
1 0 1 7 8  
3 0 2 5 1  
SAN FERNANOO'BN. SP. 
SAN FERNANOO'BN. SP. 
N. CANTON. O H I O  
N. CANTON. O H I O  
WICHITA.  KAN. 
WICHITA.  KAN. 
WICHITA.  KAN. 
S H I R A Z ' B N *  I R A N  
SAN FERNANOO'BN. SP. 
ALBUOUERQUE, N.M. 
SAN FERNANOO'BN. SP. 
M A U I ' 8 N .  HAWAII 
J U P I T E R ' B N ,  FLA. 
N A I N I  TAL-BNv I N D I A  
SAN FERNANDO'BN. SP. 
N A I N I  TAL-BN, I N D I A  
SHIRAL-BNv IRAN 
MAUI 'BNI HAWAII 
N A I N I  TAL'BN, I N D I A  
SHIRAZ'BN.  IRAN 
CHINA LAKE. CAL. 
SACRAMENTO. CAL. 
M A U l  l B N t  HAWAII 
S I N  FERNANOO'BN* SP. 
N. CANTON. onio 
ROCHESTER* N.Y. 
KAGOSHIMAI JAPAN 
MAUI 'BN. H A W A I I  
S H I R A Z ' B N *  IRAN 
SAN FERNANOO'BN. SP. 
SAN FERNANOO'BN. SP. 
W I C H l T A ~  KAN. 
SACRAMENTOI CAL. 
MAUI 'BNI  H A W A I I  
AREQUIPA@BNI  PERU 
ASAHIKAYAI JAPAN 
S H I R A Z ' B N .  IRAN 
SAW FERNANOO'BNI SP. 
S T .  L O U I S r  MO. 
9 0 0 4  
9 0 0 4  
8 5 6 5  
8 5 6 5  
0 0 2 8  
0 0 2 8  
0 0 2 8  
9 0 0 8  
9 0 0 4  
0 0 4 1  
9 0 0 4  
9 0 1 2  
9010 
9006 
9 0 0 4  
9006 
9 0 0 8  
9 0 1 2  
9006 
9 0 0 8  
0098 
E 5 1 7  
9 0 1 2  
9 0 0 4  
8 5 3 6  
8 5 6 4  
0 2 1 8  
9 0 1 2  
9008 
9 0 0 4  
9 0 0 4  
0 0 2 8  
8 5 1 1  
9 0 1 2  
9 0 0 7  
0 2 0 1  
9008 
9 0 0 4  
0 1 4 0  
9 0 2  4  4 1  5 7 . 8 0  
9 0 3  3 48 3 2 . 2 0  
9 03  8 4 4  3 9 . 2  
9 03 8 4 6  3 7 . 8  
9  0 3  1 0  2 6  3 7 . 2  
9 0 3  1 0  26 38.8 
9 03 10 26 39.0 
9  05  0 30 24.48  
9 05  3 4 6  1 3 . 2 0  
9 0 5  10 2 3  0 0 . 5  
9 0 6  4 3 6  2 1 . 2 0  
9 0 6  5 4 6  37 .08  
9 0 6  9 3 6  2 8 . 0 9  
9 0 6  1 4  0 2  38-99 
9 0 6  2 0  4 4  0 2 . 4 0  
9 0 6  2 2  4 9  3 5 . 3 6  
9 0 7  0 2 7  4 5 . 1 6  
9 0 7  6 3 6  5 9 . 6 7  
9 0 7  1 4  5 4  3 8 . 9 8  
9 0 7  16 3 3  2 9 . 2 4  
9  0 8  4  09 4 7 . 4  
9 0 8  4  09 5 5 . 2  
9 08 5 4 3  4 0 . 0 5  
9 08 2 0  4 1  4 3 . 1 0  
9 09 1 39 5 1 . 3  
9 0 9  1 40 4 9 . 4  
9 09 11 3 4  5 3  
9 09 1 5  2 2  2 3 - 7 0  
9 09 16 31  2 3 . 3 6  
9 09 19 4 8  4 6 . 7 0  
9 09 2 1  3 2  4 6 . 4 0  
9 10 2  2 7  3 4 . 2  
9 10 4  0 6  3 8 . 4  
9  10 5 4 1  4 9 . 2 7  
9 10 9 4 1  1 6 . 8 5  
9  10 10 4 4  4 8  
9 10 1 5  3 7  5 0 . 3 0  
9 10 2 0  39 4 3 . 8 0  
9 11 1 3 5  2 6 . 7  
.-  
5 31  3 6  
7  5 2  18 
2 2  3 2  00 
5 4 3  30 
2  38 4 1  
2  4 5  39 
2  4 5  3 4  
6 05 1 2  
4  4 8  5 4  
5 4 2  
1 00 4 2  
1 9  4 5  00 
4  2 7  30  
1 9  1 6  4 2  
19 1 3  4 2  
3 3 2  4E 
2  4 3  4 2  
1 4  2 9  1 2  
16 5 8  5 4  
1 7  3 7  18 
2 1  05 1 2  
15 5 7  2 4  
1 7  4 9  1 2  
19 2 5  
1 9  35 4 2  
1 4  38 
0 2 9  5 4  
1 4  19 1 2  
1 9  3 5  36 
1 3  5 5  4 2  
19 1 3  3 2  
18 2 7  5 4  
1 3  0 4  30  
6 5 4  4 2  
1 9  4 5  
1 6  56 36 
1 5  5 2  2 4  
1 8  5 1  1 2  
7 1  2 7  
7 5  0 2  
7 0  18  
4 2  09 
6 8  3 9  
6 8  2 0  
6 8  19 
6 2  5 0  
5 9  25 
65 4 8  
9  1 7  
10 03 
30 5 0  
- 2 8  1 6  - 1 13 
1 3  1 1  
33 39  
5 2  3 1  
5 0  5 9  
4 5  2 7  
3 2 5  36  00 8 1  2 3  2 4  
1 7  1 3  
4 7  00 
4 2  00 
1 7  00 
16 15  
7 6  3 0  
- 2 6  4 1  
7 2  37  
2 1  4 2  
7 0  0 6  
5 5  0 6  
4 5  4 7  
68  4 2  
2 7  0 7  
2 7  
6 2  4 0  
7 8  00 
4 2  4 2  
3 0 2 5 ;  MILWAUKEEI WISC. 0 0 7 4  9 11 1 3 6  0 1 . 4  1 8  58 30  16 11 
3 0 2 5 4  MILWAUKEE* WISC. 0 0 7 4  9 1 1  1 3 6  0 2  19 01 4 8  16 3 0  
3 0 2 5 2  ST. L O U I S *  MO. 0 1 4 0  9  11 1 3 6  2 1 . 8  2 1  39 30 5 1  4 5  
3 0 2 5 5  SACRAMENTO. CAL. 8 5 1 7  9 11 3 1 3  2 4 . 7  1 9  2 0  00 1 9  4 3  
3 0 2 5 6  SACRAMENTO. CAL. 8 5 1 7  9  1 1  4  5 7  4 3 . 4  1 3  5 0  2 4  7 9  4 2  
10180 SAN FERNANOO'BN. SP. 9 0 0 4  9 1 1  19 4 6  1 7 . 2 0  1 8  1 9  2 4  6 4  1 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 4 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
'.3t": 
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
6 4 1 3 0 3  
6 4 1 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
6 4 1 0 3 4  
8 4 5 0 3 3  
8 4 5 0 0 2  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 4 3  
6 4 1 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 0 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 3 3  
6 4 1 0 0 4  
6 4 1 0 0 4  
8 4 5 0 3 3  
6 4 1 0 1 3  
6 4 1 0 1 3  
4 3 4 0 1 3  
3 0 2 5 8  OEWVERI COLO. 8 5 8 2  9 1 2  2 2 3  2 1  330 15 00 8 2  30 8 4 5 3 0 3  
1 0 1 8 7  0 L I F A N T S F N T N ' B N . S . I F  9 0 0 2  9  1 2  3 0 3  1 1 . 8 0  6  09 36 2 5  4 5  4 3 4 0 1 3  
3 0 2 5 9  C H I N A  LAKE, CAL. 0 0 9 8  9 1 2  4  0 5  33 .7  0 00  2 7  5 2  4 0  6 4 1 3 0 3  
5 0 0 7 5  SPOKANE, WASH. E 1 4 2  9 1 2  4  0 5  3 4 . 9  19 3 7  3 4  2 3  2 1  8 4 5 0 0 2  
10189 
10108 
3 0 2 6 0  
3 0 2 6 1  
3 0 2 6 2  
1 0 1 9 1  
3 0 2 6 4  
3 0 2 6 6  
3 0 2 6 7  
1 0 1 9 3  
1 0 1 9 2  
3 0 2 6 8  
1 0 1 9 5  
1 0 2 0 3  
1 0 1 9 8  
1 0 2 0 1  
1 0 1 9 7  
1 0 2 0 4  
1 0 1 9 9  
1 0 2 0 2  
1 0 2 0 5  
1 0 2 0 0  
1 0 2 0 6  
1 0 2 0 7  
3 0 2 7 8  
1 0 2 0 8  
1 0 2 1 0  
1 0 2 0 9  
AREOUIPA*BN* PERU 9007 9 1 2  9 3 8  3 7 . 7 8  4  4 9  2 4  - 5  2 9  
SAN FERNANOO'BN. SP. 9 0 0 4  9 1 2  2 0  3 7  11.30 11 1 6  30 7 8  3 2  
TERRE HAUTE. I N 0 4  8 1 2 7  9 13  1 33 56.6  0 4 8  2 0  
STATE COLLEGE. PA. 0 0 6 0  9 1 3  1 35 33 .6  3 4 6  2 4  4 2  4 8  
ROCHESTERv N.Y. 8 5 6 4  9 1 3  1 3 6  0 9 . 4  2 0  58 30 7 5  3 0  
SAM FERNANOO'BN. SP. 9 0 0 4  9 13  2 1  2 7  3 2 . 3 0  1 1  2 4  Ob 69 2 8  
N. CANTON. onio 8 5 8 4  9  1 4  0 4 1  38.9 1 9  00 30 68 5 6  
MILWAUKEE. W I S C .  0 0 7 4  9 1 4  2  2 3  4 2  0 4 8  36 
Sl. LOUIS.  MO. 0 1 4 0  9 1 4  2  2 3  4 5 . 6  11 0 4  30 7 8  15 
AREOVIPAOBN. PERU 9 0 0 7  9 1 4  9  35 4 3 . 7 9  1  2 2  30 -39 10 
SAN FERNAWDOIBN. SP. 9 0 0 4  9 1 4  2 0  3 4  3 2 . 2 0  9 5 2  00 7 4  4 9  
W. CANTON, OHIO E 5 4 4  9  1 5  1 3 2  4 1 . 4  5 09 85 4 5  
V I L L A  OOLORES*BNvARG 9 0 1 1  9 1 5  8 4 7  1 1 . 1 5  6 2 3  3 6  - 0 2 7  
TCJKYO'BN. JAPAN 9005 9 1 5  11 2 9  51.00 7  58 4 8  7 3  03 
YOOWERA*BN, AUSTR. 9 0 0 3  9  16 19 3 0  3 9 . 5 9  3 4 3  1 2  -35 0 2  
SAM FERNANOO'BN. SP. 9 0 0 4  9 1 6  2 0  3 2  1 3 . 8 0  7  5 4  Ob 7 4  1 4  
0LIFANTSFNTN'BNSS.AF 9 0 0 2  9  1 7  2  05 4 1 . 3 0  5 2 2  6 2  - 4 1  0 2  
V I L L A  OOLORES'BNIARG 9 0 1 1  9 1 7  8 4 3  4 6 . 3 7  3  4 5  18 - 2 6  3 2  
YOOWERA'BNI AUSTR. 9003 9  1 7  18 38 33.88 6 4 1  00 - 2 3  2 2  
SAW FERWANOO*BNI SP. 9 0 0 4  9  1 7  1 9  39 0 6 . 7 0  5 5 9  2 4  7 4  4 1  
V I L L A  OOLORES'BNvARG 9 0 1 1  9  1 8  7  5 1  5 4 . 4 1  6 4 2  30 - 1 9  2 0  
YOCIMERA'BN. AUSTR. 9003 9  1 8  19 28 0 2 . 2 0  0 4 3  5 4  - 6 1  1 5  
YOOMERA*BN. AUSTR. 9003 9  1 9  18 35 2 5 . 8 9  4  5 4  18 -60 53  
SAW FERNANOO'BNs SP. 9 0 0 4  9  19 19 36 2 9 . 3 0  5 3 4  2 4  7 2  4 2  
YCUKAICHI .  JAPAN 0 2 5 8  9 2 0  10 2 9  19 6 5 9  8 1  
SAW FERNANOO'8Nt SP. 9 0 0 4  9 2 0  2 0  2 7  2 1 . 4 0  4  5 5  1 2  7 4  05 
V I L L A  OOLORES'8WeARG 9 0 1 1  9 2 1  8 38 37.64  2 2  1 5  30 -66 5 1  
SAN FERNANOO'~NI  SP. 9 0 0 4  9  2 1  19 1 3  4 1 . 4 0  5 2 6  30 7 3  4 5  
-6- 
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 3  
8 4 5 3 0 3  
8 4 5 0 3 3  
4 3 4 0 1 3  
8 4 5 0 3 3  
6 4 1 3 0 3  
8 4 5 0 3 2  
4 3 4 0 2 3  
4 3 4 0 1 3  
8 4 5 0 3 2  
4 3 4 0 1 3  
4 3 4 0 1  3  
4 3 4 0 2 3  
4 3 4 0 1  3 
4 1 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
8 4 5 0 0 2  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
1960 BETA 2 
08s No STATION 
30283 YATSUSHIROv JAPAN 
30282 YATSUSHIRO. JAPAN 
50068 STALINABAO. USSR 
50067 STALINABAO. USSR 
50066 STALINABAOI USSR 
30281 MUSASHINO. JAPAN 
50064 L A R E W ' R A O A R ~  TEX. 
50065 LAREDO'RAOAR. TEX. 
SO069 LAREDO'RAOARr TEX. 
30279 TOYNSVILLE.  AUSTR. 
30280 TOYNSVILLEI  AUSTR. 



























T I M E  
10 20 10 
I1 12 53 
14 23 06.0 
I4 23 12.0 
14 23 43.0 
10 18 47.8 
1 08 28.5 
17 13 28.5 
0 12 24 
9 25 50.4 
9 25 52.7 
20 27 22.0 
OBS no STATION 
50076 POTSOAM. GER. 
50077 POTSOAM. GER. 
50078 POTSOAMr GER. 
50079 POTSOAMI GER. 
50080 POTSOAM* GER. 
50081 POTSOAM* GER. 
50082 POTSOAM. GER. 
50083 POTSOAMr GER. 
50084 POTSOAM. GER. 
50085 POTSDAMI GER. 
50086 POTSOAM. GER. 
50087 POTSOAM. GER. 
50088 POTSOAMI GER. 
50089 POTSOAM. GER. 
50090 POTSDAM. GER. 
50091 POTSDAM, GER. 
R. A. DECL. AZIMUTH ALTITUDE RANGE INDEX 
0 00 38 00 845302 
180 00 52 00 845302 
16 23 30 52 30 845009 
15 57 00 58 54 845009 
15 46 00  62 48 845009 
225 43 30 845302 
13 06 36 06 1 0 8 1  895307 
204 48 00 63 18 00 817 895307 
10 30 41 30 990 895307 
77 21 84 35 845302 
92 25 8 3  53 845302 
316 30 00 64 24 00 770 895307 
1960 BETA 2 
AOOITICWS TO OBSERVATION L I S T I N G S  PREVIOUSLY PUBLISHED I N  SA0 
SPECIAL REPORTS FOR THE YEAR 1960. 


































TIME R. A. DECL. AZIMUTH ALTITUDE RANGE INOEX 
1 20 18.0 16 28 42 1 40 
1 21 54.5 18 48. 48 8 40 
2 11 00.3 17 02 00 16 48 
2 13 00.6 20 16 12 13 40 
1 12 51.3 16 1 1  18 18 07 
1 14 28.6 18 49 12 IO 14 
22 27 52.0 13 24 00 19 17 
22 28 38.9 14 57 24 18 32 
21 34 52.5 13 07 30 .18 10 
21 36 22.0 15 45 I 8  16 
23 32 50.2 
23 34 39.9 
18 49 5 4  
21 47 18 
5 01 
10 59 
22 36 59.8 18 08 06 8 04 
22 38 37.6 20 53 42 12 08 
23 25 07.1 19 09 12 14 48 
23 26 39.8 21 36 06 6 53 
1960 BETA 2 
CDRRECTIONS TO OBSERVATION L I S T I N G S  PREVIOUSLY PUBLISHED I N  S A 0  
SPECIAL REPORTS FOR THE YEAR 1960. 
ofs No S T A T I O N  STA NO DATE T lME R. A. DECLr  A Z I M U T H  
00199 SACRAMENTO, CAL. 8517 4 13 1 1  24 45.9 0 00 
00206 SACRAMENTOI CAL. 
00079 V I L L A  OOLORES*BN+ARG 
00269 TERRE HAUTE. INO. 
00219 SACRAMENTOI CAL. 
00384 LAREW'RAOARr  TEXAS 
00385 LAREW'RAOARr  TEXAS 
00382 LAREDO'RAOAR. TEXAS 
00383 LAREW'RAOARr  TEXAS 
00412 LAREW'RAOARI TEXAS 
00413 LAREOO'RAOARI TEXAS 
00429 LAREW'RAOARI TEXAS 
00430 LAREW'RADARe TEXAS 
00489 LAREW'RAOARI  TEX. 
00580 LAREW'RAOAR. TEXAS 
00581 LAREW'RAOAR. TEXAS 
50001 LAREW'RAOARv TEXAS 


















4 16 12 13 55.2 
4 19 23 55 25-96 
4 29 2 31 39.4 
5 02 4 57 64.2 
5 23 I 8  07 42.5 
5 23 18 07 58.0 
5 24 1 09 33.0 
5 24 1 09 47.75 
5 26 1 07 08.5 
5 26 1 07 21.5 
5 31 14 29 35 
5 31 14 29 48.5 
6 22 14 06 58.5 
6 30 3 26 10.5 
6 30 3 26 28.5 
7 01 2 32 58 
7 01 2 33 20 
0 00 
6 37 36 -36 48 
140 
0 00 
322 06  
322 06 


































































085 NO STATION 
50185 POTSOAM. GER. 
50186 POTSOAM. GER. 
50107 POTSOAM* GER. 
50108 POTSOAM. GER. 
50109 POTSOAM. GER. 
50190 POTSOAM. GER. 
50191 POTSDAM. GER. 
50192 POTSOAMt GER. 
50193 POTSDAM. GER. 
50194 POTSOAM. GER. 
50195 POTSOAM. GER. 
50196 POTSOAMi GER. 
50197 POT:OAk’r GER. 
50198 POTSOAF+ GFR. 
50199 POTSOAH. GER. 
502nn POTSOAM. G E R .  
50201 POTSOAMv GER. 
50202 POTSOAMi GER. 
50203 POTSOAM. GER. 
50204 POTSOAM* GER. 
50205 POTSOAMr GER. 
50206 POTSOLHI GER. 
502n7 P O T S O A M ,  G E R .  
50208 POTSDAMS GER. 
50209 POTSOAM. GER. 
50210 POTSOAMI GER. 
50211 POTSOAH. GER. 
50212 POTSOAH. GER. 
50213 POTSOAM. GER. 
50214 POTSOAH. GER. 
50215 POTSOAMI GER. 
50216 POTSOAH. GER. 
50217 POTSOAMr GFR. 
50218 POTSOAMI GER. 
50219 POTSOAM. GER. 
50220 POTSOAMr GER. 
50221 POTSOAMI GER. 
50222 POTSOAM* GER. 
50213 POTSOAMr GER. 
50274 POTSOAHv GFR. 
50225 POTSOAMr GER. 
50226 POTSOAH. GER. 
50227 POTSOAH. GER. 
50228 POTSOAH. GER. 
08s NO S T A T I O N  
50153 POTSOAMI GER. 
50154 POTSOAHt GER. 
50155 POTSDAN. GPRI 
50156 POTSOAM. GER. 
50157 POTSOAM* GER. 
50158 POTSOAM, GER. 
50159 POTSOAM, GER. 
50160 POTSOAHI GER. 
50161 POTSOAMr GER. 
50162 POTSOAH, GER. 
50163 POTSOAM. GER. 
50164 POTSOAM* GER. 
50165 POTSOAM, GER. 
50166 POTSOAH. GER. 
50167 POTSOAHi GER. 
50168 POTSDAM. GER. 
50169 POTSOAMi GER. 
























































7 1 1  
7  1 1  
7  I2 











































































1960 GAMMA 1 














































R. A.  
20 42 18 
22 38 54 
20 41 06 
0 50 18 
19 07 24 
21 31 Ob 
19 2 9  48 
0 06 Ob 
21 39 06 
0 54 54 
18 48 48 
23 40 00 
18 33 40 
0 33 54 
18 48 42 
22 51 00 
18 37 18 
23 12 48 
18 02 06 
22 54 18 
18 32 30 
0 04 54 
19 48 18 
23 12 I2 
17 24 42 
21 19 30 
19 17 36 
23 O B  18 
20 17 24 
22 33 42 
18 02 42 
21 02 36 
18 01 18 
2 2  12 36 
17  58 54 
20 26 12 
17 12 36 
20 36 O b  
15 08 42 
19 1 1  12 
17 14 54 
17 47 30 
16  15  12 
16 55 18 
OECL. 






























10 12 - 4 55 
39 18 
13 43 
9 25 - 3 04 
39 07 
20 58 
14 25 - 2 40 
6 27 




A D D I T I O N S  TO OBSERVATION L l S T I N G S  PREVIOUSLY PUBLISHED I N  S A 0  
S P E C I A L  REPORTS FOR THE YEAR 1960. 



































5 1 1  
T I M E  R. A. 
2 03 48.7 17 56 30 
2 05 52.6 22 09 30 
1 38 22.8 I8 27 12 
1 39 30.5 21 Ob 18 
1 25 18.8 17 56 48 
1 26 19.8 20 37 30 
1 10 50.5 13 42 30 
1 14 13.3 21 34 30 
0 57 33.2 13 10 24 
1 00 58.2 21 07 36 
0 43 35.0 13 17 36 
0 45 59.8 20 15 00 
0 31 40.1 14 02 24 . .. 
0 34 08.0 io 37 i4 
2 10 21.5 14 56 18 
2 12 20.5 19 25 42 
0 04 31.3 13 25 Ob 
-8- 

















































































1 9 6 0  GAMMA i 
085 NO S T A T I O N  
50170  POTSDAM. GER. 
5 0 1 7 1  POTSDAM, GER. 
5 0 1 7 2  POTSDAMt GER. 
5 0 1 7 3  POTSDAM. GER. 
5 0 1 7 4  POTSDAM. GER. 
5 0 1 7 5  POTSDAM. GER. 
5 0 1 7 6  POTSDAY. GER. 
5 0 1 7 7  POTSOAM. GER. 
5 0 1 7 8  POTSDAM, GER. 
5 0 1 7 9  POTSOAMt GER. 
5 0 1 8 0  POTSDAMt GER. 
5 9 1 8 1  POTSDAM, GER. 
5 0 1 8 2  POTSDAM. GER. 
5 0 1 8 3  POTSDAM, GEP. 
5 0 1 8 4  POTSDAM, GER. 
OB5 NO STAT I O N  
5 0 0 2 4  POTSDAM, GER. 
5 0 0 2 5  POTSDAM* GER. 
5 6 0 2 6  POTSDAM. GER. 
5 0 0 2 7  POTSDAMI GER. 
5 0 0 7 8  POTSDAM+ GER. 
5 0 n 2 9  POTSDAM. GER. 
SOOT0 POTSDAM. GER. 
5 0 1 3 1  POTSDAM, GER. 
5 0 @ 3 2  DOTSDAU. GER. 
5 0 0 3 3  POTSDAM. GER. 
5 0 n 3 4  POTSDAM. GER. 
5 0 9 3 5  POTSDAM. GER. 
5 0 0 3 6  POTSDAM. GER. 
5 0 0 3 7  POTSDAMI GER. 
5 0 0 3 8  POTSDAM. GER. 
oas NO STAT ION 
5 n n 0 2  POTSDAMI GER. 
5 0 0 0 3  POTSDAM. GER. 
5 0 9 n 4  POTSDAMI GER. 
5 0 0 0 5  POTSDAM. GER. 
5 0 0 0 6  POTSDAM. GER. 
5 0 Q 0 7  POTSDAM. GER. 
5 0 0 0 8  POTSDAM. GER. 
5 0 " f V  POTSOAP. GER. 
50001 POTSDAM. GER. 
c 
5 ~ n i n  POTWAM. GER. 
50"11  POTSDLu.  GER. 
5 0 C 1 2  POTSDAMI GER. 
5 0 0 1 3  POTSDAM. GER. 
5 0 0 1 4  POTSDAM, GER. 
5 0 1 1 5  POTSDAM. GER. 
50C16  POTSDAM. GER. 
5 0 0 1 7  P O T ~ D ~ M I  GER. 
5 0 C 1 8  POTSDAM. GER. 
5 C Q 1 9  POTSDAFL. GER. 
5 0 0 ? 0  P O T C D ~ V I  GER. 
STA NO 
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
a 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
STA NO 
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
DATE 
5 1 1  
5 1 3  
5 1 3  
5 15  
5 15  
5 16 
5 1 6  
5 18 
5 1 8  
5 I8 
5 18 
5 22  
5 22  
5 2 3  






9 2 8  
9 2 8  
9 2 9  
9 2 9  
9 2 9  
2 7 2 9  10 0 2  
2 7 2 9  19 3 2  
2 7 2 9  1 0  0 2  
2 7 2 9  1 0  0 4  
2 7 2 9  1 0  0 4  
2 7 2 9  I 1  0 7  
T I M E  R. A. DECL. AZ IMUTH ALTITUDE RANGE INDEX 
0 0 5  50.0 18 0 3  @ O  3 3  4 9  8 3 4 0 0 9  
2 3  2 4  39.5 18 15  4 8  2 0  0 4  
2 3  2 4  55.4 19 18 00 16 2 2  
2 2  5 4  52.7 1 3  4 3  4 8  26 47 
22  55  54.0 16 5 7  30 18 0 7  
2 1  00 41.4 12 5 2  2 4  3 3  2 5  
'1 0 2  56.5 18 2 8  4 2  15  4 0  
2 0  33  33.9 16 3 2  2 4  26 5 2  
20  3 4  19.0 17  41 12 11 3 1  
2 2  1 0  58.6 12 1.8 36 17 16 
22  11 59.2 15 0 2  4 2  1 1  2 5  
21  1 1  07.8 1 1  1 9  (16 5 21 
21  1 3  02.1 15 25 12  - 9 13 
2 0  55  50.0 1 1  0 4  4 2  2 3 4  
2 0  57  56.4 15  i e  12 -12  4 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 3 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
1960  GAMMA 2 
T I M E  R. A. DECL. AZ IMUTH ALTITUDE RANGE INDEX 
21 4 5  26.8 16 35 48 1 5 5  8 3 4 0 0 9  
21  4 7  16.2 18 47 2 4  -10  4 3  8 3 4 0 0 9  
18 4 7  41.1 
18 48 54.7 
18 3 2  32.4 
18 3 3  4O.6 
18 2 4  42.0 
18 2 5  43.7 
18 26 16.0 
18 0 1  21.4 
18 0 2  20.0 
18 0 2  44.3 
17 45  29.7 
17 46  32.1 
17 27 18 
21  5 2  4 2  
1 8  IC l e  
2 3  1 5  0 6  
1 8  0 1  00 
2 2  1L 4 2  
2 3  ?5  12  
1 9  17 36 
2?  2 4  4 2  
2 3  C2 2 4  
1 9  25 5 4  
21  5 9  12  
l e  3 8  
31 0 4  
3 3  2 3  
27 3 7  
34  5 9  
31 0 1  
22  2 6  
31 5 5  
17 1 0  
1 1  4 3  
19 17  
5 5 5  
8 3 4 0 4 9  
0 3 4 0 4 9  
a 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
0 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
4 2 9  31.0 8 12  2 4  39  4 4  0 3 4 0 4 9  
1960 GAMMA 2 
ADDITIONS TO OBSERVATION L I S T I N G S  PREVlOUSLY PUBLISHED I N  SAD 
S P E C I A L  REPORTS FOR THE YEAR 1 9 6 0 .  
STA NO DATE T I M E  R. A. DECL. AZ IMUTH A L T I T U D E  RANGE INDEX 
2 7 2 9  5 05  1 34 43.0 17  17  2 4  3 9  2 7  8 3 4 0 0 9  
2 7 2 9  5 0 5  1 36 11.9 21 C2 36  2 9  2 9  8 3 4 0 0 9  
2 7 2 9  5 0 6  1 32 05.2 17  27 12  4 1  4 6  
2 7 2 9  5 0 6  1 33 57.1 21  10 O b  2 3  2 8  
2 7 2 9  5 0 7  I 2 9  40.3 l e  31 12 3 9  5 3  
2 1 2 9  5 07 1 31 00.2 21  O P  4 8  2 3  41 
2 7 2 9  5 0 9  1 2 3  50.8 1 7  38 36 3 4  4 3  
2 7 2 9  5 0 9  1 25 24.4 2 0  4 0  00 16 3 2  
2 7 2 9  5 1 6  2 1  39  54.0 14 1 8  06 3 9  4 7  
2 7 2 9  5 1 8  21  33  34.3 I 4  4 2  2 4  3 2  5 5  
2 7 2 9  5 1 8  21  3 4  41.5  17  25 12  I7  17  
2 7 2 9  7 1 4  0 4 1  24.9 21  22  3 0  3 3  0 5  
2 7 2 9  7 1 4  0 4 2  33.9 2 3  4 1  00 1 9  19 
2 7 2 9  7 1 9  C 1 3  27.2 2 0  52 5 4  - 0 4 8  
2729  7 1 9  0 I 4  35.8 t 2  1 4  4 8  - B 4 9  
2 7 2 9  1 9  2 2  27 17.e 1 9  17  36 36  5 2  
2 7 2 9  1 9  2 2  29 27.8 2 2  4 1  4 0  1 1  5 8  
2 7 2 9  7 2 0  0 O b  57.7 1 9  3 4  I8 - 0 26 
2 7 2 9  7 2 0  0 08 23.5 2 1  2 2  12  -10 2 4  
2 7 2 9  7 2 2  2 2  0 9  51.2 1 8  4 8  4 8  17 41 
a34009  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 g 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
8 3 4 0 0 9  
-9- 
1 9 6 0  GAMMA 2 
OB5 NO S T  4 7  I OH S T A  YO D A T E  T I M E  R. A. OECL. A Z I M U T H  A L T I T U D E  RANGE I N D E X  
5 ? ? 2 1  POTCOAV. GER. 2729 7 2 2  22 1 0  46.5 20 1 3  42  9 4 6  834009 
50372 P O T ~ O A ~ I  GER. 2729 7 23 22 04  11.6 1 8  45  48  1 0  3 4  
5 2 - 2 3  P @ T S O I M .  GER. 2729 7 2 3  22 05 23.4 2 0  25 42 0 32  
834009 
834009 
1960 GAMMA 2 
C O R R E C T I O N S  TO O B S E R V A T I O N  L I S T I N G S  P R E V I O U S L Y  P U B L I S H E D  IN S A 0  
S P E C I A L  R E P O R T S  FOR THE YEAR 1960. 
OBS NO S T A T I C N  CTA NO D A T E  T I M E  R. A. OECL. A Z I M U T H  A L T I T U D E  RANGE I N D E X  
Prn17 V U C P S U I N O .  JPD4LI  "233 4 22 1 8  04 39.3 135 4 9  30 845301 
9C-49 WALNUT C!JEFK* C A L .  8535 5 01. 11 11 11.6 4 59 00 6 7  1 0  845004 
1qT69 H L N C V E R I E ,  GER. 0 7 0 1  5 n 7  1 2 1  3 5  :t :: G o  r i  iu 845012 
1960 E T A  1 
005 NO S T A T I O N  
30'37 EVANSTON 
3003R EVANSTON 
3C134 K A G O S H l M 4  
3 Y 3 3  Y 4 T S U S Y I R O  
i n n 3 5  K A G @ S H l M 4  
33* '5 K 4 G C l 5 H I U A  
IC013 WOOLER4-3N 
lC '14  kOOMERA-eN 
50r15 b S C E N S I 9 U .  L 12 
59"16 L r r F N C I O V .  M 1 2  
59-17 A C C E N 5 1 0 N *  M 12 
5" 1 0  b C r F N c l O N i  M 12 
5^'19 4 r r E N ' 1 0 N *  V 12 
5P77" P ' C E N S I O Y I  V 12 
5 * " ? 1  A ~ C F N C I O N .  M 12 
5p72? A ' C E N ' l O N t  M 12 
5 " 7 ? 3  b C C E N T l O N .  V 12 
5'2175 A C T E N ? I O N ,  V 12 
30119 A L B U Q U E R ~ J E I  N.M. 
3 '2721 ? H I N A  L 4 K E .  CAL. 
1 6 * " 1  H A R V E S T U I .  N O W A Y  
16'-7 H 4 P V E S T L ' b .  N O W A Y  
5nn:rr A ~ C F N ~ I O N .  v 12 
* 
3 ~ 1 3 0  UAOISON. WISC. 
92329 V A O I S C N ~  W I S C .  
3 0 " " l  M4OISON. W I S C .  
57025 LAREOO'R4OAR.  TEX. 
50?10 ROOEUISCH.  GEQ. 
5 0 - 1 4  TPOKANEI  WASH. 
S T A  NO 
0149 
0149 
? 2 i e  
n272 
n 2 l 8  
P 2 l 8  
9003 






















5 C ^ i 3  POTSOAHI GER. 2729 
59"74 PCTZPAM.  GER. 2729 
5rn75 P O T S C A M .  GER. 2 729 
50076 POTSCAW. GER. 2729 
D A T E  
6 2 6  
5 2 7  
6 30  
6 3 0  
7 05 
7 05 
7 1 9  








7 2 8  
7 2R 
7 28 
1 2 8  
8 03 
8 06 




8 15  
8 1 9  
0 2 0  
9 08 
9 08  
9 0 8  
9 08 
9 0 8  
T I M E  
2 00 16.2 
4 46 50.8 
1 3  51  22 
13 52 25 
1 2  28 49  
12 28 54 
1 9  33 19.19 
1 9  33 50.43 
18 02  00 
1 8  03 00 
18 04 00 
18 05 (10 
1 0  Ob 00 
1 8  07 PO 
1 8  07 3 0  
I 8  08 00 
1 8  0 9  DO 
18 10 00 
I 8  11 00 
10 38 35.1 
1 1  27 02.3 
23 38 54.86 
1 OR 07.25 
7 1 8  20.0 
7 1 8  57.8 
9 04 39.5 
18 32 35.3 
0 54  05.3 
5 47 57.0 
2 1  0 1  01.5 
71 02  10.1 
2 1  03 01.4 




18 39  
7 07 4 2  
5 56  5 4  
2 30 O b  
1 9  32 12 
3 1 6  40  
3 46  24 
1 0  31  12 
23 44 06 
9 1 9  1 3  
I 7  42 36  
1 7  50  00 
10 48 3 0  
5 4 1  00 
OECL. 
72 
40 48  
38  24 
-46  30 
- I 1  39  
1 4  30 
3 1  53  
1 8  54  
23 5 7  
76 00 
38 36 
7 6  36 
41 3 4  
67 34 
0 6  4 9  
7 2  00 
50077 POTSOAM. GER. 2729 9 0 9  2 0  44 35.7 1 7  40  Ob 35 32  
50078 POTSPAW. GER. 2729 9 09 PO 45 27.7 17 47 2 4  5 6  4 6  
5 r n 7 9  POTSCAM, GER. 2729 9 0 9  2 0  46  15.4 18 05 3 0  71  5 6  
5 0 ? q n  POTSOAM. GER. 2729 9 0 9  2 0  47 17.0 5 14 42 7 2  0 1  
5 v e i  POTSDAM, GER. 2729 9 11 2 0  0 9  51.7 11 29 42  30 55 
5 0 0 ~ 8  FARNUAM, ENG. 8048 9 1 1  2 0  1 0  12.4 22 32 1 R  46 04 
5 c - 9 2  POTSDIW. GER. 2729 9 1 1  70 1 0  51.4 17 48 42  5 1  55 
50n53 P@TS@AM. GER. 2779 9 1 1  ? @  12 00.0 1 9  1 9  4 8  78 2 9  
5C1R4 R O T S C A L +  GER. 2729 9 1 1  2 0  13 15.9 4 05 40  7 3  5 9  
50-85 POTSOAV,  GER. 2729 9 1 2  1 9  52 21.6 17 1 9  42  2 0  1 9  
SOOBI, P0Tsce.M. GER. 2729 9 1 2  1 9  54 09.2 1 7  57  1 2  5 6  05 
A 2  IMUTH 
2 6  30  
3 8  00 
357 00 
344 4 8  
3 4 6  0 6  
348 Ob 
352 06 
I 5 4  
5 4  0 6  
1 0 8  3 0  
1 3 1  3 0  
145 3 0  
1 5 0  1 8  
1 5 2  48  
A L T l  TUOE 
7 48 
79 
6 1  00 
7 18 
1 2  42 
12 48 
30 36 
48  I 8  
70 42 
66 42 
5 4  00 
33  36 
2 1  0 6  
7 3  00 




















8 9  2 1  30 845303 
























30C32 C H I N A  LAKE, CAL. 0098 9 13 4 18 35.0 310 1 3  4 8  2 8  03 00 641303 
5 0 0 2 1  LAREOO'RAOARI  TEX. 4012 9 1 3  11 3 4  54.0 1 3 1  00 4 0  1 8  9 4 5  895307 
50DP7 POTSOAIYI GER. 2729 9 1 3  1 9  36 04.2 17 24 5 4  2 8  35 834049 
-10- 
1960 ETA 1 
I '  
OB5 NO S T A T I O N  STA NO DATE T I M E  R. A. OECL. AZ IMUTH A L T I T U D E  RANGE INDEX 



























P I G A .  USSR 
R I G A ,  USSR 
C'FAI USSP 









T C H I T A ,  USCR 
































13 1 2  









* n  7 0  .- . 
1 0  20 
10 70 




10 2b 24.2 
19 58 40.15 
19 58 52.16 
19 59 00.17 
18 29 11.7 
18 30 00.6 
16 30 52.3 
16 31 C1.9 
16 14 11.2 
16 15 C1.3 
3 46 52.5 
1 5  2 1  43.9 
10  01 21.2 
23  38 05.4 
9 46 08.9 
0 48 an.?  
1 1  12 13.9 
? I  12 24.1 
14 33 49.8 
14 33 51.1 
14 34 00.3 
!4 35 06.6 
5093n LAREDO'QAOARI T E X .  4012 10 26 1 11 10.5 
50331 LAREOO'QAOAR, TEX. 4012 ?O 28 0 34 27.0 































LAREDO'RAOAR. T E X .  
L ~ P E D O ' D A D A R I  TEX. 
LAREOO'PAOAR. T E X .  




C I N C I N N A T I .  O H I O  
BLAGOVESTCHENSK.USSR 
EREV4N. l J S S R  
EREVAN, US5R 
EREVAN. USSR 











WMMERAIJN.  AUSTR. 
WOOMERA*BNI PUSTR. 
WOOMERA*BN* AUSTR. 

































1 O b 6  
10 29 0 20 11.3 
1 1  01 14 10 40 
11 02 13 5 3  39 
1 1  04 1 3  19 48 
1 1  07 2 3  12 21.0 
11 12 2 42 34.2 
1 1  1 2  2 42 43.7 
1 1  12 1 1  1 1  33.5 
1 1  1 2  ?I 25 20.0 
1 1  1 3  2 25 40.3 
1 1  1 3  2 25 45.3 
1 1  14 2 08 22.1 
1 1  14 2 08 25.7 
1 1  14 20 48 41.3 
1 1  17 3 04 42.9 
1 1  17 3 35 04.9 
1 1  17 4 44 11.2 
1 1  17 4 45 17.4 
11 1 1  4 45 01.5 
11 17 4 46 38.0 
1 1  17 4 46 53.0 
1 1  17 16 C4 01.46 
1 1  17 16 06 06.27 
11  17 !6 07 48.00 
1 1  18 1 5  48 19.02 
1 1  18 15  49 27.93 
1 1  18 15 50 11.86 
11 20 2 15  46.3 
1 1  20 2 16 05.6 
1 1  24 2 1  31 17.0 
15 54 
16 45 54 66 51 
16 56 30 72 01 
17 06 54 75 23 
15 10 00 69 54 
21 56 00 71 24 
14 3 1  42 58 48 
14 07 00 69 36 
14 28 00 63 36 
8 1 3  00 75 00 
142 48 00 
180 no 
19 1 1  30 41 24 
3 29 06 42 48 
3 29 00 57 42 
1 7~ nn I R  nn 
2 2  54 00 56 00 
2 3  01 48 49 48 
I8 25 30 59 00 
4 44 00 75 48 
3 50 00 73 54 
2 1  41 OC 27 42 










41 18 CO 886 895307 











6 28 54 
6 3 2  30 
16 07 00 
6 41 42 
5 42 42 
6 38 54 
6 42 36. 
7 40 00 
7 40 30 
8 07 30 
5 16 06 
4 58 00 
4 04 42 
I 30 00 
23 04 00 
20 42 54 
3 44 30 
6 25 30 
22 58 00 
5 19 30 
6 13 12 
7 28 00 
8 12 00 
1 12 00 
101 36 29 18 1 1 1 1  895307 
26 30 00 2 5  48 00 1230 895307 
259 42 42 06 1301 895307 
93 42 00 
243 1 2  
237 54 
226 00 


























50338 LAREDO'RADAR. TEX. 4012 1 1  26 17 49 36.8 
50339 LAREDO'RAOARI TEX. 4012 12 07 5 43 52.5 
10307 W9OMERA'BN. AUSTR. 9003 1 2  11 I1 04 58.52 23 37 06 -31 01 
50332 ELAGOVESTCHENSKrUSSR 1010 1 2  11 2 1  59 11.9 14 43 00 27 12 
5 0 9 ~ 1  BLAC-OVESTCHENSK~USSP ~ D I O  12 11 21 57 58.0 14 04 00 70 00 
l?nO8 V I L L A  DOLORES*BN.ARG 9011 12 12 0 41 47.12 0 49 36 25 18 
50004 BLAGOVESTCHENSKrUSSR lOlC 12 12 21 41 21.7 14 36 30 55 00 
53005 EREVAN, USSR 1016 I2 13 21 23 27.8 15 50 00 85 24 
530C6 EREVAN. USSR 1010 1 2  13 21 2 5  21.6 14 44 00 24 00 
53369 NOVOSIBIRSKr  USSR 1035 12 16 0 1 3  47.4 10 57 30 20 00 
5 m n 3  BLAGOVESTCHENSK.USSR inio 12 12 21 39 40.9 2 55 00 73 12 
24 54 00 1 2 1 1  895307 
49 36 1197 895307 
51 06 1178 895307 
5 3  36 1120 895307 
29 30 00 1190 895307 
845009 
845009 























14 00 36 00 984 895307 











1960  ETA 1 
"35 YO STAT I O N  STA NO DATE 
10909 CUQ4CAO'BN. N.W.1. 9009  12 1 6  
5nr'z L A R E D O - R A D A R .  T E X .  4012 12 22 
33'26 ROCHESTER. N.Y. 8564 12 26  
3 0 ~ ~ 2 7  ROCHESTER, N.V. 5050 12 26  
33'328 ROCHESTER. N.Y. 8564 12 27  
5 ~ 0 7 n  BLAGOVESTCHENSKIUSSP i o i o  12 29  
5"'71 3LAGOVESTCHEYSr.USSQ l O l n  12 29  
T I M E  R. A. 
2 3  27 14.19 4 42 24 
1 2  11 34.5 
0 26 52.4 2 3  12 42  
0 26 55.0 2 3  1 3  36 
23  54 13.6 0 1 3  24 
9 48 46.1 3 1 1  00 
9 49  14.0 4 11 00 
OECL. 





38  00 
OECL. 
67 
1 5  
70 
68  36 




7 7  1 8  
7 7  18  
AZIMUTH A L T I T U D E  RANGE INDEX 
434023 






1960  ETA 2 
OB5 NO S T A T I O N  
50035 P R I N C E  ALBERT-PAOAR 
50036 P R I N C E  ALSERT-RADAR 
50037 P R I N C E  ALBERT-44DAR 
50019  P R I N C E  ALBFRT-RADAR 
50040 P P I N C E  ALBERT-RADAR 
50041 P R I N C E  ALBERT-RADAR 
50042 P R I N C E  ALBERT-RADAR 
50043 P R I N C E  ALBERT-RADAR 
50044 P R I N C E  ALBFRT-QAOAO 
50045 P Q I N C E  ALBERT-DAOAR 
5"146 P R I N C E  ALBERT-'?ADA'? 
5OC47 P R I N C E  ALBERT-RADAR 
50048 P R I N C E  AL9ERT-QADaQ 
50049  P R I N C E  ALBERT-RAOAP 
5005C P Q I N C E  ALBERT-QAOAR 
50051 P P I N C E  ALBERT-RAOAa 
50052 P R I N C E  ALBERT-RADAR 
50053  P R I N C E  ALBERT-RADAR 
50056 P R I N C E  ALBERT-RADAR 
3?C50 F l l Y A Z b K l  
50038 PRINCE ALBERT-QADAP 
30033 CHINA LAKE 
3 m 6 5  CHINA L A K E  
33028 SAPPORO 
30029 ALRUQUEROUE 
30023 ALBUQUEROUE. N.M. 
33034 ALRUQUEROUE 
30035 C H I N A  L4KE 
30336 ALBUQUEROUE 
30037 ALEUQUEROUE 
30001 CHINA L A K E .  C A L .  
3onn2 ALBUQUERQUE. N.M. 
30018 D A Y T O N  
30009 D A Y T O N .  onio 
3 0 0 P 8  DAYTON, OHIO 
30C?9 ObYTON 
30010 DAYTON. OHIO 
30040 DPYTON 
50055 SPOKANE 

































































6 22  









6 22  
5 22 
h 22  
6 22  
6 22  






6 23  
6 23  
6 24  
6 24  
0 24  
6 24  
6 24  






6 26  






6 26  
6 26 
6 26 
6 27  
6 27  
6 27  
6 27 
6 27  
6 27 









6 29  
6 29  
6 29  
6 3 0  
T I M E  
7 31 40 




15  52 
1 6  12 
16 16 
1 6  40 




IOE 4NGE INDEX 
1500  895307 
1440 895307 
1380  895307 
1350  895307 




3 4  
35 40 
36 30 
38  00 
273 
265 
258  1 5  
7 32 no 
7 32 20 
7 32 40 251 
243 10 
235 20  
228 40 
221 30 
216 1 0  
210 LO 
38  1 0  
7 33 00 
7 33 20 




1320  895307 
1305  895307 
1350  895307 
1425  895307 
1 4 7 0  895307 
1515  895307 
1 5 4 5  895307 
1620  895307 
1680  895307 
1800  895307 
1875  895307 
1955  895307 
2100 895307 
7 34  00 
7 34 20 
7 34  40 
7 35 c 3  
7 35 20 
7 35 41) 
7 36 00 
35  00 
3 2  50 




2 9  10 
2 6  50 
2 4  30 
1 9 3  40 
1 9 0  30 
1 8 8  20  
1 8 5  50 
184  
182  5 3  
22 1 0  
20  10 
1 8  1 0  
1 6  10 
1 4  25 
1 3  45 
7 36  23  
7 36 40 
7 37 00 
7 37 20 
7 37 40 
16 07 34 
7 15  56.7 
14 06 01 
6 59 nl .1  
7 02 29.7 
7 02 37 
7 02 42 
8 44 06.4 
8 44 09.5 
6 45 44.4 
6 45 46.41 
6 45 50.8 
4 44 48.5 
4 44 54.6 
4 47 06.1 
4 47 11.8 
4 47 29.1 
4 47 34.4 
6 25 04.0 
6 25 09.4 
6 29 18.1 
6 29 24.3 
8 IO 31.2 
14 58 04 
4 30 27.5 
4 30 35 
6 08 09.8 
6 12 11.6 
6 12 20.2 
2175  895307 
2265  895307 
845002 










































21  52 4 8  
0 00 2 0  42 00 
293  5 9  24 
293  59 24  
2 0  40 12 
2 0  40 1 2  
59 36 
5 9  36 
9 1  4 5  







7 1  18 
7 1  06 
6 3  15 36 
50002 SPOKANE. WASk. 
33042 ALBUQJEROUE 
3 3 0 5 3  ALBUQUfROUE. h.M. 
63  1 9  1 2  
5 9  54 
5 9  54 
33004 CHINA L A K E .  C A L .  
33051  YATSUSVIRO 
30059 C I N C I N N A T I  
30024 C I N C I N N A T I .  OHIO 
30043 ALBUQUEROUE 
30005 ALBUQUEROUEI NOM. 
30344 C H I N A  LAKE 
30007 CHINA L A K E ,  CAL. 
3onn6 CHINA L A K E .  C A L .  
30045 S T A T E  C O L L E G E  
30011 CTATE COLLEGE, PA. 
33046 CHINA LAKE 
30012 C H I N A  LAKE, CAL. 
30048 ALBUQUEROUE 
296  52 48  
330 00 
22  01 1 2  
6 6  00 
6 7  
6 7  
1 7  14 24 
5 3  42 
5 3  42 
22 34 4 8  
22  34 4 8  
7 4  30 
7 5  
30 37 1 2  
30 37 1 2  
4 8  06 
4 8  12 
2 3  04 12 
2 3  04 12 
7 7  
80  
4 4  12 
3 7  
74 30 




298  2 8  12 
2 9 8  2 8  12 
267  
264 
51 10 4 8  
5 1  10 4 8  
0 00 
0 00 
300 1 2  36 





7 5 3  32.9 
7 5 3  40.4 
4 13 36.0 
4 1 3  48.0 
5 54 55.0 
5 5 5  03.9 
5 55 07.4 
5 55 16.9 
7 36 41.0 
7 36 49.9 
i o 0 1 4  ALBUQUEROUE I N.M. 
30047 C H I N A  LbKE 
30013  C H I N A  LAKE. CAL. 
30052 STATE COLLEGE 
30953  STATE COLLEGE 
33015 ALBUQUEROUE. N.M. 
3 57 04.1 
3 57 13.2 
5 38 13.7 
3 0 0 1 6  C I N C I N N A T I .  O H I O  3 39 36 
-12- 
085 NO S T A T I O N  
3 0 0 4 1  ALBUQUERQUE 
3 o n 1 7  ALBUQUEROUE. N.M. 
m n 1 8  CHINA LPKE.  CAL.  
300'0 KPGOSHIMA 
31756  CVINA LAKE 
30Q?1  KAGOSHIUA 
3"n54  YATSUSHIPO 
3 0 3 5 5  MITAKA 
3 0 0 5 6  KONKO 
3 0 0 5 8  KAGOSHIYA 
3 0 p 5 9  YAGOSHIMA 
30161' KONKO 
3 0 0 1 2  KAGOSHIVA 
3 0 1 6 1  YATSUSHI"0  
3 0 ~ 5 7  YATSUSHIRO 
~ O ( ' Z O  KAGOSHIMA. JAPAN 
3 0 7 6 3  DAYTON 
3 0 - 6 2  KIGOSHIMA 
3 0 0 6 4  ROANOKE 
3 0 0 1 9  CHINA LAKE. CAL. 
3 0 3 4 9  KAGOSHIMA 
3 0 9 6 7  K4GOSHlMA 
ion07 W O O M E R A ~ B N .  AUSTR. 
i o n 1 8  W O O M E P A ' R N .  AUSTP. 
3 0 9 6 8  SYDNEY 
1 0 3 0 6  WOOMERA'RN. AUSTR. 
3 0 0 2 1  DENVER, COLO. 
30022  CHINA L A K E .  CAL.  
3 0 n 2 b  MADlSONt  WISC. 
3 0 0 2 7  MAOISON. WlSC. 
509704 L A R E O O * R A O A P .  T E X .  
5 0 0 0 5  LAREOO'PIOARI TEX. 
5 0 0 2 9  POTSOAM. GER. 
5 0 3 3 3  POTSOAM. GER. 
5 2 3 3 1  POTSOAM. GER. 
5 0 1 3 2  POTSOAM+ GER. 
5 0 3 0 3  SPOKANE. WASH. 
50' l33 POTSDAM. GER. 
5 0 1 3 4  P O T ~ O A M I  GEP. 
5 0 0 1 8  PETROZAVOOSK. USSR 
5C'17 VOLOGOA. USSR 
5 3 0 1 9  ARKHANGELSK. USSR 
5 - 1 7 1  YOSKVA* US5R 
5 0 3 2 2  ULJANOVSK:. USSR 
5 0 3 2 3  EREVAN. USSR 
5 0 ' 2 4  EREVAN, I I S q R  
5 0 0 2 5  L V O V t  USSR 
5 0 1 2 6  L V O V t  USSR 
5 0 0 0 6  LAREOO'RADAR. TEX. 
5 0 0 0 7  LAREOO'RAOAR* TEX. 
5 q n 2 n  A Q K H A N G E L S K .  USSR 
5001'8 L A R E O O ~ R A O A R .  T E X .  
5 o o n 9  LAREOO'RIOAR. TEX. 
5 0 0 1 0  LAREOO'RAOAR. TEX. 
5 0 0 1 3  LAREOO'RAOAR. T E X .  
5 0 0 1 1  LAREOO'RADARv TEX. 
5 0 3 1 2  LAREOO'R4OAR. TEX. 
5 0 0 1 4  LAREOO'RADAR. TEX. 
50001 LAREOO'RAOARI TEX. 
3 0 0 2 5  ROCHESTERI N.Y. 
5 0 0 1 5  LAREOO'RAOAR. TEX. 
STA NO DATE 
8 5 7 9  
8 5 7 9  
0 0 9 8  
0 0 9 8  
0 2 1 8  
0 2 1 8  
0 2 7 2  
0 2 2 9  
0 2 2 4  
0 2 1 8  
0 2 7 2  
0 2 1 8  
0 2 2 4  
0 2 1 8  
0 2 7 2  
0 2 1 e  
8 5 5 7  
0 2 1 8  
0 0 7 3  
0 0 9 8  
0 2 1 8  
0 2 1 8  
9 0 0 3  
9 0 0 3  
0 6 0 2  
9 0 0 3  
8 5 8 2  
0 0 9 8  
0 1 4 8  
0 1 4 8  
4 0 1 2  
4 0 1 2  
2 7 2 9  
2 7 2 9  
2 7 2 9  
2 7 2 9  
8 1 4 2  
2 7 2 9  
2 7 2 9  
1038 
1 0 1 4  
1 0 0 4  
1 0 0 4  
1 0 7 2  
1071 
I018 
1 0 1 8  
1 0 3 1  
1 0 3 1  
4 0 1 2  
4 0 1 2  
4 0 1 2  
4 0 1 2  
4 0 1 2  
4 0 1 2  
4 0 1 2  
4 0 1 2  
7 01 
7 0 1  
7 0 1  
7 01 
7 01 
7 01  
7 01 
7 0 2  
7 0 2  
7 0 3  
7 0 3  
7 0 3  
7 0 3  
7 0 3  
7 0 3  
7 0 3  
7 0 4  
7 0 4  
7 0 6  
7 0 7  
7 1 2  
7 1 4  
7 2 2  
7 2 2  
7 2 8  
7 2 9  
8 0 3  
8 0 6  
8 13 
8 15  
8 1 9  
8 2 3  
9 I 2  
9 12  
9 1 3  
9 1 3  
9 1 4  
9 1 4  
9 I 4  
10 07 
10 07 
10 0 8  
10 08  
10 08  
10 1 9  
10 2 4  
I O  2 4  
10 2 4  
IO 2 4  
10 2 8  
10 31 
11 0 4  
11 07 
11 1 9  
12  07 
1 2  10 
I2 10 
4 0 1 2  1 2  1 5  
4 0 1 2  1 2  1 9  
8 5 6 4  1 2  2 0  
T 1 M E  
5 0 3  53.5 
5 04 08.4 
4 46 (16.2 
6 46 19.3 
13 34 3 4  
13 34 4 5  
13 36 1 7  
I 1  33 45.1 
13 18 51 
1 3  00 4 6  
1 3  01 00 
1 3  01 1 9  
1 3  01  5 5  
13 02  1 1  
1 3  0 2  2 4  
1 3  02  2 9  
2 27 05.0 
12  45 4 2  
15  22 4 8  
5 08 02.6 
I 2  12 13 
11 40 58  
2 0  2 3  07.29 
2 0  27 26.51 
8 0 4  46.0 
9 2 9  29.64 
11 0 6  24.0 
11 25 18.5 
7 54  21.7 
7 22  C8.5 
I 8  3 4  42.0 
17  2 4  21.3 
1 9  4 9  36.2 
1 9  5 0  15.3 
1 9  3 2  28.0 
1 9  3 3  23.3 
4 01 28.1 
1 9  1 5  32.9 
1 9  1 6  25.7 
I 8  10 49.4 
18 10 50.1 
16 10 32.9 
16 1 2  28.7 
17  5 4  44.8 
14 4 8  16.7 
15  1 2  51.2 
15  1 2  57.3 
16 5 2  16.0 
16 5 3  32.9 
15  0 9  26.5 
I 4  18 19.5 
13 1 0  00.5 
2 3  0 2  13.5 
19 36  43 
5 2 9  10 
4 37  43 
1 5  2 0  36.0 
1 3  54  41.3 
12 4 5  56.3 
10 4 4  16.4 
R. A. 








I 8  3 4  
18 21  00 
1 1  48 
1 1  56  
2 3  08 12 
2 36 2 4  
1 5  3 2  
9 39  4 8  
3 5 3  30 
3 4 1  36 
17 5 8  36  
1 8  35  12  
17 5 3  4 8  
18 5 2  12  
1 9  3 0  3 5  
17 57 18 
1 9  01 0 6  
22  55  00 
16 21  00 
0 2 9  
1 08 4 8  
5 20 30 
6 5 2  30 
1 17  30 
1 14 0 6  
17 55 00 
2 0  3 3  00 
~~ 
1960 El4 2 
DECL. A Z I M U T H  ALTITUDE RANGE INDEX 
6 9  0 6  
6 5  3 0  
30  
7 9  0 6  
6 8  0 6  
3 4  2 4  
3 8  5 4  
38  36  
38  4 8  
37 0 9  
3 Ob 
1 1 2  
-56 3 0  
22 0 4  
-27 4 8  
-51 3 6  
0 00 
0 00 
3 0 5  35  2 4  
3 0 5  35  2 4  
0 0 0  
1.1 0 6  
0 00 
0 00 
3 4 9  4 2  
2 4 3  4 2  36  
1 1 2  00 
1 7 0  36  36  
25 2 7  
2 3  5 7  
2 7 2  5 4  
2 7 8  0 6  
46  3 7  
6 2  17  
4 2  22  
6 4  00 
87 25 
4 3  0 2  
6 3  3 7  
6 5  00 
7 5  1 8  
5 3  36  
2 0  4 8  
70 12  
7 4  0 6  
4 5  18 
4 2  4 8  
4 5  00 
1 4  30 
2 4 9  12  
3 6  24 
3 6  4 8  
2 4  42 36  
2 4  42 36 
5 7  00 
2 4  36  
4 0  30  
4 4  30  
2 4  24 
6 0  31 4 8  
36 00 
30  21 36 
18 4 8  
25 1.8 
47  36  
2 3 3  3 0  00 5 2  36 00 
2 0 5  36 5 5  2 4  
2 9 2  2 4  00 3 4  4 2  00 
0 2 4  4 1  18 
2 1 2  2 4  5 2  4 2  
1 9 2  3 0  5 1  4 8  
2 8 9  00 00 3 4  00 00 
3 1 2  4 2  00 4 4  I8 00 
8 4 5 3 0 3  
8 4 5 3 0 3  
6 4 1 3 0 3  
6 4 1 3 0 3  
8 4 5 0 0 2  
8 4 5 0 0 2  
8 4 5 3 0 2  
8 4 5 3 0 3  
8 4 5 0 0 2  
8 4 5 0 0 2  
8 4 5 3 0 2  
8 4 5 0 0 2  
8 4 5 0 0 2  
8 4 5 0 0 2  
8 4 5 3 0 2  
8 4 5 0 0 2  
8 4 5 3 0 2  
8 4 5 0 0 2  
8 4 5 0 0 2  
6 4 1 3 0 3  
nqcnn7 
8 4 5 0 0 2  
4 3 4 0 2 3  
4 3 4 0 1 3  
8 4 5 0 4 2  
4 3 4 0 2 3  
8 4 5 3 0 3  
6 4 1 3 0 3  
8 4 5 0 4 2  
8 4 5 0 0 2  
1 6 1 1  8 9 5 3 0 7  
1 3 6 3  8 9 5 3 0 7  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 4 5 0 0 9  
8 3 4 0 4 9  
8 3 4 0 4 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
8 4 5 0 0 9  
1 2 1 0  8 9 5 3 0 7  
1 1 3 6  8 9 5 3 0 7  
1 0 9 8  8 9 5 3 0 7  
1 0 2 0  8 9 5 3 0 7  
8 9 5  8 9 5 3 0 7  
1038 8 9 5 3 0 7  
1018 8 9 5 3 0 7  
1 0 6 3  8 9 5 3 0 7  
9 0 3  8 9 5 3 0 7  
338  30 00 4 6  30 00 883 8 9 5 3 0 7  
9 26 I 8  2 4  1 9  8 4 5 0 1 3  
4 0 1 2  1 2  2 2  11 54  19.5 3 5 6  2 4  00 4 4  0 6  00 9 4 5  8 9 5 3 0 7  
-13- 
1960  E T A  2 
095 '10 S T A T I O N  S T A  N O  D A T E  T I M E  R. A. OECL. A Z l M U T H  A L T I T U D E  RANGE I N D E X  
50016 LAREOO'RAOAR. TEX. 4012 1 2  23 2 4 1  20.5 319  48  00 20 30 00 1620  895307 
1960 E T A  3 
OB5 NO S T A T I O N  S T A  NO D A T E  T I M E  R. A. OECL. A Z I M U T H  A L T I T U D E  RANGE I N D E X  
303n1 C H I N A  LAKE,  C b L .  0098  6 23 7 1 1  16.8 0 00 00 1 9  3 3  00 641303 
CACRAMFNTO. CAL. 8517 6 23 7 12 20 23 5 8  66 16 641042 
S9CRAMENTO. CAL. 
M I Z U < A I O O I  J A P A Y  
SENDAI .  JAPAN 
C H l h A  L A K t t  TAL. 
E?CRAUENTC+ CAL.  
C H I N A  L A K E .  CbL .  
C,%CUAUENTO* CAL .  
H t N N O V E Q ,  G I R .  
HANN3VEU.  G E Q .  
SACRAMENTO. CAL. 
S A C R A ~ E N T O I  CAL. 
ALBlJOIJEPQUE H S .  N.M. 
A L P V W E R W ' .  N.Y. 
S 4 C R b * 4 E Y T O *  CAL. 
OAYTCN. O H I O  
OAVTOY. O H I O  
O A Y T O N i  O H I O  
SDClK4NE. WPSH. 
ALP1'9I IEPCCIEr  '1.m. 
AC RAtIE NTO 9 C A L  
SACRA WEN TO^ CAL. 
C ' I INA L P K E .  CAL. 
HANhOVEPv  G E P I  
DAYTON, OHIO 
0 4 Y T O N 1  3 H l O  





R 5 1 7  
0398 
8 5 1 7  
8 6 0 1  
8069 
8517  
8 5 1 1  
0041 


























8 5 1 7  
8517 





6 23 7 13 54.3 
6 23 14 00 00 
6 23 14 00  19 
6 24 6 49 54.6 
6 24 8 34 45.6 
6 2 4  8 35  31.7  
b 2 4  8 35 37.2 
6 24 22 01 35.0 
6 24 22 02 3 4 . 4  
6 25 6 32 06.7 
6 25 6 32 36.0 
6 25 6 3 3  02.5 
6 25 6 33 08 
6 25 8 13 58.9 
6 26 2 44 07.3 
b 26 4 28 17.8 
6 26 4 30 24.5 
6 26 6 07 22.6 
6 26 6 10 41.4 
6 26 6 1 1  01.3 
6 26 6 12 56.4 
6 26 7 53 14.3 
6 26 2 1  19 52.7 
6 2 7  2 23 45.8 
6 2 7  4 06 50.2 
6 27 4 09 2 1  
6 2 7  4 09 25.4 
6 2 7  4 1 1  59.0 
6 27 5 46 06.9 
6 2 7  5 49 20 
6 2 7  5 49 48.7 
6 2 7  5 50 18.6 
6 2 7  5 50 20.8 
6 2 7  5 50 49.6 
6 2 7  5 51  30.4 
6 2 7  5 51  34.2 
6 27 5 52 26.5 
6 2 7  7 32 17.0 
6 27 7 32 32.6 
6 2 7  7 33 27.0 
6 2 7  7 33 36.8 
22 24 00 
.. ..
42 2 1  
:3 




36 32  
30 24  
73 12 
72 1 2  
42 00 
36 42 
14 02  
59  06 
45 0 8  
R 4  04 
37 0 1  
30 04 
23 45 
I 8  22 
13 45  
50  1 0  
47 34  
32 54  
37  12 



































293 5 9  24 
1 6  58 48 
2 4  40  12 
13 3 3  
1 4  23 00 
16 55 30 
I8 22 30 
22 1 4  18 
22 1 4  
19 4 1  
1.9 43  
13 23 30 
38 00 
0 00 
6 0  30 
0 
0 00 
1 3  30 
38 00 
5 4  40 
46  47  2 4  
3 3  1 8  
22 12 24 
21 3 8  12 
305 03 36 2 7  19 48  
18 2 4  00 
37 00 
1 24 
55 30  
103  4 9  
0 00 
4 8  36 00 
11 54  
3 3  00 
47 
36 1 4  
27 00 
22 23 2 4  
20 40 06 
3 3 6  1 5  
22 0 9  18 
2 1  54 5 4  
2 1  4 1  4 8  
21 35 36 
14 12 
13 44  18 
14 1 1  30 
15 37 48 
A L R U ~ U E R Q U E I  N.Y. 
S A C R A U E ~ T O ~  CAL. 
C Y I N A  L A K E ,  CAL. 
~ A C R A M L N T O I  CAL .  
SACRAMZYTO. CAL. 
CACRAYc.NTO. CAL. 
DAYTON, O H I O  
DAYTON, OHIO 
SACRAMENTOI CAL. 
q 4 C Q 4 W E Y T O .  CAL. 
5 9 C Q A u E N T O v  CAL. 
C H I N A  LAKE. CAL. 
ALBUQUEROUE. N.M. 
54CRAYEYTO- CAL.  
C H I N A  LAKE. CAL. 
641013 
641013 









2 9 0  28 48 
0 00 
4 1  1 9  4 0  
4 3  1 1  24 
2 3  12 
2 0  1 0  48  
6 2 8  5 27 53.0 
6 28 5 20 47.6 
6 28 5 29 10.6 
22 0 5  I 2  
3 3 C 4 6  SACRAMENTO* CAL. 8517  6 2 8  5 29 55.1 21 39  42 24 53  641013 
3" 47 54CRAMEYTO. CAL. 8517  6 28 5 30 25.5 21 3 1  48 1 9  54  641013 
3 3 7 4 R  5 A C Q A U E N T O t  CAL. 8517  6 28 7 1 1  35.9 14 27 54  53  13 641013 
33751 r L ( I N A  LAUE.  CAL. 0098 6 28 7 12 35.2 298  1 8  36  4 1  42 3 6  641303 
>qq49 CACRAUENTO. CPL. 8517 6 28 7 12 37.4 16 11 06  34  30 641013 
3-1112 U A N S A S  C I T Y  0036 6 29 3 37 44.8 35 36  22 1 8  845303 
32143 
55'21 
5 9 - 2 2  
?0152  
?0?53 














CANSAC C I T Y  
5POKANE I WASH. 














DAYTON.  OHIO 





















35 36  22 3 0  6 2 9  3 38 51.5 
6 29 5 03 38.0 0 3 4  4 1  24 
6 29 6 5 1  13.2 2 1 0  2 4  33 2 4  
6 29 6 51  19.0 16 1 3  18 46  26 
6 29 6 51  28.8 16 27 12 42  29 
6 2 9  6 51  36.5 16 38  00 3 9  2 1  
6 30 4 49 C O  262  30 36  




















6 30 6 30 13.0 16 39  18 53  0 8  
6 30  6 30 49.9 17 2 4  30 3 7  15 
6 30 6 30 52.4 17 27 24 3 5  54  
7 01 4 2 3  47.0 0 DO I 4  1 2  . .. - . _ _  
7 o i  6 07 5 i ; i  239  00 5 0  36  
7 01 6 0 9  32.3 17 4 3  24 V I  38  
7 01 6 0 9  56.1 18 02  18 3 6  1 9  
7 01 6 11 0 9 . 2  1 7 1  00 2 0  42 
1 0 2  2 24 13.5 
7 0 2  4 0 6  51.3 
7 0 2  5 48 53.2 
5 9  00 2 8  2 4  
2 8 4  00 4 0  4 0  
1 8 0  3 2  46  48  
-14- 
1960 ETA 3 








33?57 SACRAMENTO. CAL. 85i7 
30068 SACRAMENTO* CAL. 8517 
?3*72 b S A H l K A k 9 r  JAPAN 020: 
l1)"Pl TOKVO-PF(  9005 
3--71 MITAKA.  JAPAh 0229 
31) 173 SENDAI JAPAN 3246 
37074 UONCOi JAPAh 0226 
31^75 d I G A S H I H A T S L V A M A ~ J A C  02lC 
30018 ASAHIKAWA, JAPAN 
30376 MITAKA,  JAPAN 
1CS02 TOKYO'BN. JAPAN 
ma77 KONKO. JAPAN 
30069 OAYTONI OHIO 
3007~3 DAYTON. OHIO 
30079 SAPPORO. JAPAN 
30141 ROANOKE 
30144 ROANOKE 
30080 M I T A K A *  JAPAN 
30082 KAGOSHlMAv JAPAN 
30381 Y I Y A Z A K I .  JAPAN 
10003 TOKYO'BN. JAPAN 
30083 KAGOSHIHAI JAPAN 
30086 KAGOSHIMA* JAPAN 
30184 M l Y A Z A K l e  JAPAN 
30085 M l Y A Z A K l .  JAPAN 
30090 KAGOSHIMA* JAPAN 
30089 KONKO. JAPAN 
3C091 KAGOSHIHAI JAPAN 
30088 NAGOYA, JAPAN 
30"92 KAGOSHIMA. JAPAM 
30293 KAGOSHIMA. JAPAN 
3nQ95 K A G O S H I M A ~  JAPAN 
30094 KAGOSHIHA. JAPAN 
30096 KAGOSHIMA. JAPAN 
30097 KAGOSHIMA. JAPAN 
30998 KAGOSHIMA. JAPAN 
10004 WOOMERA-EN 
10005 W00MERA-BN 
50029 LAREDO'RAOAR. TEX. 
50026 LAREOO-RADAR 
50027 LAREOO'RADARI TEX. 
50028 LAREOO'PADARI TEX. 
50031 POTSOAH. GER. 
50032 POTSOAMt GER. 
50033 POTSDAMI GER. 
50034 ROOEWISCH. GER. 
50035 ROOEWISCH. GER. 
30136 KAGOSHIMA. JAPAN 
30135 SAPPORO. JAPAN 
50036 RODEWISCH* GER. 
50C37 ROOEWISCH. GER. 
20137 YATSUSHlRO* JAPAN 
30138 MUCASHlNO+ JAPAN 
30140 HIGASHlMATSUVAMArJAP 
30139 SAPPORO+ JAPAN 
50038 LAREDO'RAOAR. TEX. 
50049 FARNHAM. ENG. 
50039 LAREOO'RAOARI TEX. 
50040 LAREOO'RAOARI TEX. 
50041 LAREDO'RAOAR. TEX. 
16001 HARVESTCA. NORWAY 
16302 HARVESTUA. NORWAY 
16303 HARVESTUA. NORWAY 
16004 HARVESTUAe NORWAY 
16005 HARVESTUAI NORWAY 

























































































7 I 1  
7 1 1  
7 1 1  
7 1 1  
7 12 
7 13 


































5 48 54.2 
5 49 09.? 
5 49 39.0 
5 49 48.8 
12 33 21 
12 3 4  12.80 
12 34 29.4 
12 34 44 
12 3 4  52 
12 35 04.5 
12 12 24 
12 13 15.4 
12 14 57.00 
12 15 09 
3 22 44.1 
3 26 47.0 
1 1  51 25 
16 15 
16 22 1 2  
' 2  12 3 i . 7  
1 1  51 31 
11 53 28 
1 1  28 13.30 
11 30 23 
11 31 58 
1 1  32 12 
1 1  33 43 
1 1  33 49 
1 1  09 44 
1 1  10 05 
1 1  1 1  18 
1 1  1 1  44 
1 1  12 14 
10 53 25 
1 2  10 28 
12 13 1 3  
11 52 41 
11 53 43 
1 1  31 13 
19 37 26.89 
19 41 07.78 
23 09 54.5 
22 27 47.3 
20 25 12.5 
22 06 42.8 
1 58 22.3 
1 58 0L.7 
1 59 10.1 
1 36 77.6 
1 36 08.3 
17 46 20.0 
17 50 00 
2 16 58.5' 
2 17 30 
17 26 27 
17 05 14.4 
17 06 02.7 
17 07 34 
16 06 54.0 
22 01 09.6 
1 1  49 46.7 
1 1  07 27.2 
0 03 58.5 
20 36 12.44 
20 36 16.44 
20 36 24.45 
21 14 23.56 
21 1 4  27.56 
R. A. 
18 29 12 
18 3 4  30 
18 41 24 
18 44 18 
14 35 




18 32 12 
15 37 
35 18 
3 33 00 
14 59 
16 25 
















7 33 12 
6 10 00 
3 23 54 
3 42 30 
4 02 06 
3 07 54 
3 14 42 
23 44 
22 10 
0 04 36 
0 18 18 
21 39 
23 23 
23 13 06 
13 4 3  30 
13 29 12 
12 51 00 
6 16 42 














82 1 5  
47 




































A 2  IMUTH 
6 36 
60 00 
















A L T l  TUDE 
65 00 























































































1960 E T A  3 
OB5 NO S T A T I O N  
16Q^6 HPRVESTUA. NORWAY 
53'52 PULKOVO. USSR 
59-53 DULKOVOI USSR 
5,2050 VOLOGDA. USSR 
51"l RIGA.  U S S R  
5:?58 PULKOVG, USSR 
5?-56 VOLOGDA. USSR 
51"59 PULKOVG. USSR 
5C-57 VOLOGOA. USSR 
53?54 U F A r  USSP 
52"55 UFA,  USSQ 
51161, TARTUt  U S S R  
5-161 R I G A ,  USSR 
5C242 LAREOO'RAOAR. TEX. 
5(1062 KRASNOIPRSKI USSR 
55769 PULKOVGI U S S R  
5?*166 ARKHANGELSK 1 USSR 
51164 KAZAN. US'P 
53367 IbKUT5K.  U S S R  
53?68 IAKUTSKv USSR 
50043 LAREOO'RAOARI T E X .  
56"l R I G A ,  USSR 
50,772 R I G A .  U S S R  
50030 FARNHLH. ENG. 
59073 SVERCLOVSKr USSQ 
5?'377 R I G A ,  U S S R  
59376 KAZAN. USSR 
50275 KAZAN, USSR 
53074 NCVOSIBIRSKI USSR 
50Q70 SVEROLOV5Kr USSR 
51379 SVEROLOVSK. U S S R  
5 ? 7 8 0  TAPTU. U S S R  
51181 TARTU, U S S R  
59101 PULKCVOI USSR 
5?082 I I K U T S K .  USSR 
5'7n83 BLAGGVE5TCHENSI.USSR 
5 QO 8 4 BL A GO'/ E S T CHC N SK . U S S R 
57085 IRKUTSK.  USSR 
53136 I R K U T S K i  U S S R  
50095 MOSKVA. USSR 
50089 ULJANOVSKr USSR 
50396 MOCKVA. USSR 
C C " R 7  SARATOV. USSR 
53SR8 SARATOV. U S S R  
50099 OMSK, USSR 
50100 OMSK, USSR 
50,797 VOLOGOA, USSR 
50098 VOLOGOAI USSR 
5 0 1 ~  PULKOVO. USSR 
50105 PULKGVO. U S S R  
50102 K I E V .  U S S R  
5C103 K I E V +  USSR 
50106 BLAGOVESTCHENSKvUSSR 
52107 BLAGOVESTCHENSK.USSR 
50111 NOVOSIBIRSK. USSR 
50117 OMSK, USSR 
50118 OMSK, USSR 
50113 NOVOSIBIRSK* USSR 
50112 N O V O ~ I B I R S K ~  USSR 
50114 NOVOSIBIRSK. U S S R  
50115 NOVOSIBIRSKr USSR 
5C116 NOVOSIBIRSK. C'SSR 
5 0 1 1 9  LVOV. USSR 
5 3 1 ~  IRIUTSK. USSQ 
.. 
50120 LVOVI  USSR 
50110 TCqERNOVITSY. I I S S R  
soin9 T C H E R N O V I T S Y .  U S S R  
50121 BLAGOVESTCHENSKvUSSR 
50122 SVEROLOVSKr USSR 
50123 SVEROLOVSK. USSR 
50126 KOMSOMOLSK. USSR 
50127 KOMSOMOLSKI USSR 
50120 IRKUTSK.  USSR 
50119 IRKUTSK.  U c C R  
50114 EREVAL. U S C R  
50115 EREVAh. L55R 





1 O L G  
039 
014 
























































































i n  nR 
10 08 
10 08 
10 0 8  
I O  O R  
10 09 
10 09 














10 1 7  
10 1 7  
10 17 
10 17 











I O  18 
I O  18 

























T I M E  
21 14 31.56 
17 46 54.7 
17 47 58.5 
17 50 30.0 
19 30 50.2 
17 05 27.8 
17 06 24.7 
17 06 31.9 
17 07 15.4 
17 09 04.6 
17 09 52.3 
18 51 16.1 
19 09 37.8 
5 27 1 1  
13 44 34.9 
17 02 5 6 . 8  
17 03 I t? .& 
17 04 44.3 
17 06 52.8 
17 07 17.1 
17 07 26.0 
11 40 57.5 
1 1  42 14.6 
4 26 12.0 
17 23 17.9 
1 7  24 17.0 
19 06 28.6 
15 23 36.7 
17 01 55.0 
17 05 10.9 
17 05 28.7 
20 41 5 8 . 5  
15 02 07.7 
15 02 18.2 
16 41 46.3 
16 4 2  47.1 
15 59 30.4 
10 35 39.3 
10 37 33.1 
10 38 56.0 
12 16 57.4 
12 17 29.6 
15 40 02.1 
15 40 12.1 
15 40 23.4 
15 40 36.1 
15 41 46.4 
13 38 14.4 
R. A. 
5 52 54 
12 13 06 
9 38 18 
5 1 1  00 
12 00 30 
9 37 
10 27 30 
3 55 30 
7 24 54 
9 20 00 
7 Ob 00 
4 1 3  30 
6 50 00 
4 0 3  
!?  ?7 3c 
14 42 18 




16 57 00 
21 45 00 
8 15 12 
3 38 00 
4 54 18 
0 52 54 
0 36 00 
17 4 3  
I8 32 00 
2 36 
I 14 00 
1 08 00 
3 28 30 
1 33 00 
2 03 00 
16 42 00 
7 22 00 
1 18 00 
I 6  55 
22 O B  
2 34 30 
12 37 30 
1 57 10 
0 55 00 
13 39 53.8 0 02 24 
I5 1 8  21.9 22 17 30 
15 19 34.6 23 30 00 
18 48 00 17 01 26.7 
17 01 33.9 
17 03 01.1 
17 03 03.6 
9 55 47.8 ..
9 56 30.6 
1 1  30 03.8 
13 17 06.4 
13 17 58.1 
13 18 22.4 
13 10 40.9 
13 18 44.2 
13 19 3 0 . 4  
13 19 38.6 
13 20 4 3 . 0  
16 40 21.7 
16 41 27.3 
16 41 30.3 
16 42 19.0 
9 33 45.4 
14 30 44.0 
14 41 30.3 
8 31 1611 
0 31 41.2 
1 1  34 05.9 
I 1  34 41.5 
15 00 08.8 
15 00 34.5 
19 02 30 
23 14 00 
23 10 06 
3 11 00 
1 48 00 
1 21 
13 40 00 
0 27 00 
0 16 12 
20 15 36 




6 16 00 
2 45 30 
3 32 
2 17 12 
6 22 00 
10 54 00 
22 19 00 
6 57 2 4  
3 07 36 
15 34 10 
16 39  30 
1 20 00 
1 01 12 
OECL. 
67  38 
55 12 
































































4 2  4 8  - 6 30 
78 54 





6 3  i n  
nz IHUTH 
14 06 
94 36 00 
182 48 
219 54 
L L T I T U D E  
36 54 













































35 36 845309 



































1960  ETA 3 
I 
I 
I .  
I 
I 
1 ,  











































TACHKENT $ l J C 5 R  
TACHKENTI USSR 
EREVAN, USSR 
t H t V A h r  J ; Z K  
ULAN UOEI USSR 
EREVAN. USSR 
EREVAN. I J S q R  
OREYBURGH * II  c SR 
ORENBUPGH. U 5 S R  
ULJANOVSK. 1ISSR 
30106 SACRAMENTO, CAL. 
59158  ULAN U D E r  USSP 
50159  ULAN IJOE. USSR 
50162 SAMARKAND? USSR 
50160 EREVAN, USSR 
50161  EREVAN. USSR 


































ABAKAN. l I S < R  
KRASMOI L R S K .  U S S R  






SYKTYVKARI U S S R  





ULAN'UDEI  USSR 
ULAN'UDEI U S S R  
BLAGOVESTCHENSK.USSR 




UFA.  USSR 
UFL.  USSP 
ASHKHABAO. U S S R  
ASHKHA@AO. L 'CSR 
SAMARKAND, I I C S R  
A S H K h A B b D ~  U S S R  
SAMARKAND, U5SR 
SAMARKAND* U 5 5 R  
CAREDO'RdDAR. T E X .  
1 NfKOLAEVq USSR 
50010 NIKOLAEV.  USSR 
50175  EREVAN. USSR 
50176  EREVAN, USSR 
30103  C I N C I N N A T I .  O H I O  
301Ci2 SACRAMENTOI CAL. 
30104 CINCINNATI. O H I O  
50001 LAREDO'RADAR,  T E X .  
30105 S A C R A M E N T O .  CAL. 







































































e 5 1 7  
4012 
851' 
DATE T I M E  R. A. DECL. A Z l H U T H  A L T l T U D E  RANGE INDEX 
1 0  24  1 6  40 09.6 19 58 00 27  3 0  845009 
1 0  24  1 6  40 17.0 2 0  11 00 2 4  0 6  845009 
10 2 5  I1 17 31.2 19 I 8  42 1 5  00 845009 
10 26 9 1 3  25.1 21  21 00 6 54 
10 26 9 14 '37.5 21  43 3 0  - 5 00 
10 26  I 0  53 12.4 1 8  20 00 29 1 8  
I O  26  i n  52 51.0 17 31 30 34 3 6  
10 26  1 4  18  19.5 14 10 00 70 18 
i n  26  1 4  18  28.1 1 5  i s  00 74 1 8  
IO 26  1 4  18 43.9 18 55 00 72 4 8  
10  26  1 4  22 51.3 21 59 5 4  24 4 8  
1 0  27  1 5  40 17.8 1 7  32 12 9 3 0  











11 1 2  2 53 20.1 5 32 48  26 54 845009 
11 1 2  2 55 08.3 4 29 00 72 30 845009 
11 12 21 5h 04.5 278 4 8  26 1 2  1260  895307 
11 1 3  0 51 29.7 5 25 00 47  36 
I 1  1 3  0 51 55.4 5 22 30 56 42  
11 1 3  2 3 3  06.3 4 39 30 52 06  
:: 17 2 7 2  09.5 4 37 4 P  53 00 
11 1 3  22 52 37.9 5 39 12 50 00 
11 1 4  2 11 54.4 5 02 06 54 1 8  
11 1 4  2 1 2  12.5 4 53 54 61 51. 
11 14 2 13  59.6 5 57 30  20 1 2  
11 14 2 1 4  07.2 5 58 0 0  48 00 
11 14 2 1 4  38.2 e 54 4~ 28 1 8  
1 1  14 12 18  44.8 10 16 30 40  0 7  
11 1 4  22 31 52.? 5 59 3 0  6 3  42  
11 1 4  22 32 36.9 21 22 00 76 54 
11 15  0 09 38.5 6 46 42 46 3 0  
11 1 5  1 50 24.2 5 33 30 47 48  
11 15  1 50 43.3 5 35 00 56 24 


















11 1 6  1 3  23  46.0 0 00 11 10 641304 
11 16 23 31 15.6 5 '33 00 41 12 845309 
11 1 6  23 71 45.1 5 43  00 39 12 845009 
11 1 6  23 3 3  30.6 23  30 89  12 845009 
11 1 7  1 12 01.4 7 58  00 61 06 
11 1 7  1 1 2  22.4 7 07 3 0  27 12 
11 1 7  1 1 2  32.6 7 25 12 31 54 
11 1 7  2 53 56.6 6 52 00 15 54 
1 1  1 7  2 55  40.0 8 34 12 5 3  42  







11 1 9  2 1 2  55.7 8 24 42 40 1 8  845009 
1 1  1 9  2 1 3  37.2 1 0  14 48  5b 06  845009 
11 1 9  19 2 1  21.5 359 I 2  4 3  30 868 895307 
11 25 20 26 45.4 2 30 00 92 I 8  845009 
1 2  0 7  14 48 43.5 25 36 00 29 06 00  1177  895307 
1 2  1 0  23 48 35.5 10 01 06  -22 24 
1 2  10 23 49 00.1 11 14 42  -24 42  
845009 
845009 
12 11 21 45 01.8 10 29 00 8 4  3 6  845009 
1 2  1 2  2 1  24 06.4 1 4  57 00 -5 1 8  
12 1 2  21 25 34.1 14 62 00 26 54 
845009 
845009 
12 1 3  21 0 2  18.6 20 31 00 8 0  36 845009 
1 2  1 3  21 03 32.7 15  1 0  00 5 0  06  845009 
12 1 5  1 45 36.9 10 25 00 4 9  0 6  
1 2  1 5  1 45 52.8 10 40 06  5 0  00 
12 1 5  1 47 37.6 20 44 00 6 9  1 8  
12 1 5  I 49  16.6 17 oe 00 4 9  4 8  
12 1 5  1 49  20.1 11 42 18  74  00 
12 1 5  1 A9 26.0 17 C0 00 47  06  
12 1 5  1 5C 07.6 1 3  20 3C 48 48  









12 1 5  3 01 2 7  1 6 4  24 4 5  00 I100 e95307 
1 2  1 5  3 27 42.0 22 17 36 e6  00 845009 
1 2  I 5  3 29 45.4 1 4  34 54 7 42 845009 
12 1 6  3 0 9  32.3 9 35 00 6 8  30 
12 It 3 1 C  05.5 11 31 48  55  00 
845009 
845009 
1 2  1 8  9 11 42 1 6  24 30 25 56 845004 
55  18 50 12 845302 12 I 8  1 0  54 41 
12 I8 12 35 35.8 16 37 42  3 9  1 4  641013  
8 42 00 4 1  24 00 931 895307 12 1 9  1 2  1 7  31.5 
12 1 9  1 3  59 25.4 11 06 54 -16 08 641013 
0050 12 22  0 36 03.2 1 6 8  12 2 5  24 845302 
-17- 
1960 ETA 3 
A Z I M U T H  A L T I T U D E  RANGE INDEX 
135 5 5  1 2  2 3  45 36 641303 
065 NO S T A T I O N  STA NO 
~ O I M  CHINA L A K E .  CAL. 0096 
50"48 LAREOO'DLOARv T E X .  4012 
301n8 N. CANTON. OHIO 8565 
30109 CHINA LAKE. CAL. 85.98 
30110 CHINA LAKE. CAL. 0580 
30131 ALBUQUERCUEI NnMEX. 0534 
30132 ALBUQUEROUEI N.MEX. ' 0534 
30112 C l N C l N N A T l r  @HI0 005F 
3 0 1 1 3  N. CANTON, O H I O  8565 
501R2 SAMARKAN01 UCSR 1043 
50183 SAMARKAND1 USSR 1043 
30114 C I N C I N N A T I ,  O H I O  OO5F 
30120 N. CANTON- O H I O  0565 
30115 ROCHESTER* N.Y. R564 
?'?!?t 9BCYE:T:R. %.Y. e564 
30110 SACRAMENTO* CAL. 8517 
30119 qACRAYFNTO. CAL. 8517 
30133 ALRUQUERQUE. N.r(EX. 8534 
S @ I R ~  UJGOROO. U S S R  1055 
50181 UJGOROO* USSR 1055 
30121 SACRAMENTO. CAL. 0517 
30122 SACRAMENTOI CAL. 0517 
50179 RLAGOVESTCHENSK.USSR 1010 
5n177 S A P A R K A N O .  USSR 1043 
3 0 1 7 3  C I N C I N N A T I .  OHIO 0050 
30111 CHINA LAKE. CAL. e588 
30117 'ACRAMENfil. CAL. e517 
30134 ALBUQUERCUE. N.MEX. e534 
50178 E L A G O V E S T C H E N S K ~ U S S P  icin 
30124 N. CANTON, O H I O  n536 
30125 qACRAYENT0. CLL. 8517 
30126 SACRAMENTO* CAL. 0517, 
30127 CHINA LAKE. CAL. 0 5 8 8  
OATE 
12 22 
T I M E  
2 16 50.8 
R .  A. OECL. 
232 36 00 18 36 00 1772 095307 
845013 
1 2  2 3  
1 2  2 3  
1 2  24 
12 24 
1 5 3  17.5 
2 3  55 55.0 2 49 1 5  - 4 15 
109 19 48 19 49 48 845303 
263 28 O R  35 19 1 2  045303 
845042 
845042 
302 59 24 49 I ?  12 845303 




I 35 45.0 
3 18 18.7 
1 14 35.7 
1 15 50.5 
2 50 25.1 
23 1 3  26.7 
0 5 6  32.9 
14 06 49.2 
14 07 52.1 
2 17 00 
3 47 1 2  
- 4 24 
2 2  00 
12 25 
1 2  25 
1 2  2 5  
1 2  25 
12 26 
1 2  27 
1 2  27 
2 1  1 3  ?4 
2 2  28 54 
0 03 42 
14 57 
54 24 
03 3 6  
304 3 6  5 1  00 845302 
845313 
845012 
1 2  2 E  
1 2  20 
1 2  20 
1 2  20 
1 2  28 
1 2  20 
0 14 49.0 
0 16 01.2 
0 16 26.0 
5 0  25 
4: :o 
0 16 52.2 
1 54 50.2 
1 5 5  02.1 
1 5 5  09.5 
1 56 00.9 
17 09 31.2 
17 11 04.4 
1 3 3  29.5 
1 3 3  42.1 
10 0 3  14.1 
10 04 31.1 
1 3  2 1  51.7 
23 32 52.5 
I 5 5  03.e 
? C  C2 36 
1 58 36 
2 I 6  54 
56 01 



















3 1 3  00 00 14 13 40 045303 
1 2  2 e  
1 2  28 
1 2  28 
1 2  20 
1 2  28 
1 2  29 
2 Z P  30 
19 35 00 
19 ?2 48 
0 5 0  Ob 
2 05 06 
2 2 2  24 
23 C5 00 
0 02 00 
23 50 54 
2 3  r7 30 
29 4' 
48 24 
49 1 2  
14 I 2  
60 5L 
14 36 
1 2  29 
1 2  29 




42 3 0  1 2  29 
1 2  29 
1 2  3 0  
1 2  3 1  
1 2  3 1  
1 2  3 1  
2 3  1 2  54 
2 34 52.0 
2 35 13.2 
2 35 23.3 
4 50 
19 10 4e 
I 8  5 5  00 
01 06 
37 5 5  
43 31 
1960 X I  1 
00s NO STATION 
10010 WOOPERA19N. AUSTR. 








1 1  04 
11 04 
1 1  04 
1 1  04 
11 04 
T I M E  
9 52 52.9 
1 1  09 02.65 
1 1  09 21.2 
11 10 29.54 
1 1  10 -4.7 
1 1  I !  22.17 
1 1  40 10.7 
1 3  47 42 
1 5  46 29 
1 R  42 35.69 
le 43 24.0 
1 R  43 50.17 
I P  4 3  n8.02 
R. A. 
17 20 1 5  
2 1  c5 1 2  
22 24 I 8  
2 3  0 8  54 




- 1 5  57 
- 5 04 
71 19 
A Z I M U T H  A L T I T U D E  RANGE lNDEX 
045002 
434023 
304 1 5  54 05 




ion17 WOCMERA~EN.  A U S T R .  
5onnt L A R E O O * R A D A R , T E X .  
loon1 OLIFANTSFNTN~EN.S.AF 
loon3 OLIFANTSFNTN*EN.S.AF 
inoiv AREQUIPA*EN. PERU 
5onn3 LAREDO'RAOAR.  T E X .  
30001 W I C H I T A I  KAN. 
50001 LAREDO'RADARsTEX. 
10'702 OLIFANT5FNTN'BN.S.AF 
30003 PRETORIA.  S-AFR. 
10199 WOOMERA-BN. AUSTR. 
10200 WOOMERA-BN. AUSTR. 
IC201 WOOMERA-BN. AIJSTR. 
30006 DENVER. COLO. 
3 m n 7  K A N C A S  CITY, HO. 
30004 PRETORIA. T.AFR. 
10202 0LIFANTSFNTN-BN.S.AF 
10203 0LIFANTSFNTN-CN.S-AF 
10204 OLIFANTSFNTN-6N.S .AF 
i o n 1 6  TOKYO'BN. JAPAN 
in017 TOKYO'BN. JAPAN 
ion18 TOKYO'BN. JAPAN 




1 1  00 
1 1  34 
1 1  04 
434013 
845002 
3 2  10 40 10 1464 895307 
232 60 44 20 1775 E95307 
434013 
434013 
314 24 70 1 2  045303 
434013 
434023 




10 06 34 54 045303 




















4012 11 34 
I 1  04 
11 04 
1 1  04 







2 1  47 36 
2 2  17 1 2  
2 2  54 54 
2 on 00 
20 1 3  40 
2 1  1 5  24 
2 2  ?7 48  
I 1  47 
- 2 1  09 
-14 19 
- 4 3 0  
- 5 0  00 
-10 2 1  
4 44 
25 3 6  
67 30 
- 7 50 
0 33 
14 06 
70 5 8  
70 09 
69 3 3  
-27 48 - 4 49 
2 0 8  

















0 19 40.00 
11 35 30.66 
4 2 1  10.5 
1 1  05 
1 1  05 
11 05 
1 1  3 7  10.50 
1 1  39 18.56 
1 2  1 3  39.6 
1 2  14 3 2  
17 11 37.6 
19 08  11.03 
19 09 07.42 
19 10 23.57 
19 44 15.30 
19 44 21.00 
19 44 75.00 
0 40 56.71 
0 44 42.51 
0 45 25.86 
0 46 00.25 
1 2  01 34.26 
1 2  03 46.11 
12 05 10.10 
17 3 5  43.10 
17 38 49.00 
17 40 19.20 
20 1 1  15.80 
2 0  1 1  25.70 
I 1  0 5  
i i  05 
11  05 
1 1  05 
20 IO i n  
20 h 0  24 
2 1  24 42 
17 17 4.? 
16 5 0  06 
1 7  01 30 
1 1  05 
1 1  c5 
1 1  05 
I 1  05 
1 1  06 
1 1  06 
1 1  06 
1 1  06 
18 30 24 
20 49 I 2  
2 1  17 42 
2 1  4c 24 
19 43 10 
20 ?6 54 
2 1  14 00 
19 44 24 
~- - ~ 








V I L L A  
V I L L A  
10023 V I L L A  DOLORES 'EN, ARC 
10013 WOOMERA'BN. AUSTR. 9 0 0 3  
10014 WOOMERA'BNI AUSTR. 900) 
10015 WOOMERA'BNI AUSTR. 9003 
10004 O L I F A N T S F N T N ~ @ N * S . A F  9002 
10005 OLIFANTSFNTN'BNIS.AF 9002 
10006 0 L I F A N l S F N T N ' E N ~ S . A F  9002 
ionn7 T O K Y O * E N ,  JAPAN 9005 
10008 TOKYO'BN, JAPAN 9005 
I 1  06 





I 1  Ob -55 24 
1 1  06 
11  0 6  
11 06 
- .. ~ 
22 59 12 -32 11  
0 07 40 - 1 2  05 
1 5  29 12 77 5 3  
1 1  06 I4 59 42 7 4  58 
-18- 
OBS NO S T A T I O N  STA NO DATE 
30008 MITAKAI  JAPAN 
10009 TOKYO'BN. JAPAN 
1 0 0 2 4  WObMERA'RN. AUSTR. 
1 0 0 2 6  WOOMERA'BN. AUSTR. 
1 0 0 2 7  WOOMERA'BN. AUSTR. 
3 0 0 1 0  CHATTANOOGA. TENN. 
10028 SAN FERNANOO'BN* SP. 
1 0 0 2 9  SAN FERNANDO'BN. SP. 
10030 ORGAN PASS'BN.  N.M. 
1 0 0 3 1  ORGAN PASS'BN. N.9. 
1 0 0 6 3  V I L L A  0OLORES'BN.ARG 
10'764 V I L L A  OOLORES'BN~ARG 
3 0 0 1 1  CHINA LAKE, CAL. 
1 0 1 3 2  ORGAN PASStBNv N.M. 
10033 ORGAN P A S S ~ B N I  N.M. 
10038 TOKYO'BN. JAPAN 
3 0 Q 2 6  MITAKA,  JAPAN 
10019 TOKYO'BNI JAPAN 
1 0 0 4 0  N A l N l  TAL'BN. I N V I A  
1 0 0 4 1  N A l N l  TAL'BN.  I N D I A  
1 0 0 7 5  W O O M E R A ~ A N ,  AUSTR. 
I o n 4 8  S H I R A Z ' B N .  I R A N  
3 0 0 1 2  CHINA LAKE, CAL. 
1 0 0 5 0  CURACAO'BNv h.W.1. 
1 0 0 5 1  CURACAO'BN. N.W.1. 
1 0 0 4 2  N A I N I  TAL'BN.  I N O l A  
1 0 0 4 3  N A I N I  TAL'BN.  I N D I A  
1 0 0 4 9  S H I R A Z ' B N .  I R A N  
30013 C I N C I N N A T I .  OHIO 
1 0 0 3 4  ORGAN PASSeBN. N.M. 
1 0 0 3 5  ORGAN P A S S l B N .  N.M. 
3 0 0 1 4  C I N C I N N A T I *  OHIO 
1 0 0 4 6  AREQUIPA*BN.  PERU 
1 0 0 4 7  AREQUIPAIBN.  PERU 
3 0 0 1 5  DENVER, COLO. 
I o n 5 2  M A U I ' B N I  H A W A I I  
1 0 0 5 3  M b I J l * R N .  H b W A l l  . .
1 0 0 5 6  TOKVO'BN. JAPAN 
3 0 0 7 7  MI 1 AKA JAPAN 
1 0 0 4 4  N A I N I  T A L ' B h .  I N D I A  
1 0 0 4 5  N A I N I  T A L ' B N .  I N D I A  
1 0 3 6 0  J U P I T E R I B N .  FLA. 
1 0 0 6 1  J U P I T E R I B N .  FLA. 
1 0 0 6 2  J U P I T E R ' B N .  FLA. 
1 0 0 3 6  ORGAN PASS'BN,  N.M. 
1 0 0 3 7  ORGAN P A S S l e N ,  N.M. 
3 0 0 1 6  WALNUT CREEK, CAC. 
1 0 0 5 4  ORGAN P A ~ S ~ B N I  N.Y. 
1 0 0 5 5  ORGPN PASS*RN,  N.M. 
30030 KASHIWABARA. JAPAN 
3 0 0 2 9  KONKOi JAPAN 
1 0 0 5 7  TOKYO'BN. JAPAN 
3 0 0 2 8  MITAKA.  JAPAN 
1 0 0 6 8  CURACAO'PNv N.W.1. 
1 0 0 5 9  N A I N I  TAL'SNI  I N D I A  
1 0 0 6 7  CURACAO'BN. N.W.1. 
1 0 0 6 5  S H I R A Z ' B N .  I R A N  
1 0 0 6 6  S H I R A Z ' B N v  I R A N  
1 0 0 7 1  SAN FERNANOO'BNI SP. 
1 0 0 6 9  J U P I T E R ' B N ,  FLA. 
1 0 0 7 0  J U P I T E R ' B N .  FLA. 
1 0 3 7 3  TOKYO-BNI JAPAN 
1 0 0 7 8  CURACAO'BN+ N.W.1. 
1 0 0 7 4  N A I N I  TAL'BN.  I N D I A  
1 0 0 7 5  N A I N I  TAL'BN.  I N D I A  
1 0 0 7 6  SAN FERNANOO'BN. SP. 
1 0 0 7 7  SAN FERNANOO'BNI SP. 
30019 PUEBLA. HEX. 
3 0 0 1 7  WALNUT CREEK, CAL. 
30018 WALNUT CREEK. CAL. 
3 0 0 2 0  PUEBLA. MEX. 
3 0 0 2 1  PUEBLA. MEX. 
30022  PUEBLA. MEX. 
i n n 5 8  NAINI T A L ' R N .  I N ~ I A  
1 0 0 7 2  SAN FERNANOO'BN. SP. 
0 2 2 9  
9005 
9003 
9 0 0 l  
9 0 0 3  
9 0 0 3  
0 0 6 2  
9 0 0 4  
9 0 0 4  
9 0 0 1  
9 0 0 1  
9011 
9 0 1 1  
0098 
9001 
9 0 0 1  
9 0 0 5  





8 5 8 8  
9 0 0 9  
9 0 0 9  
9 0 0 6  
9 o n 6  
9 0 0 8  
0 0 5 0  
9001 
9001 
0 0 5 0  
9007  
9 0 0 7  
8 5 8 2  
9 0 1 2  
9 0 0 5  
0 2 2 9  
9006  
9006  
9 0 1 0  
9010 
9 0 1 0  
9 0 3 1  
9 0 0 1  
8 5 3 5  
9 0 0 1  
0 2 2 2  
0 2 2 4  
9 0 0 5  
0 2 2 9  
9C06 
9006  
9 0 0 9  




9 0 1 2  
9 n o i  
9009  
I 1  0 6  
11 0 6  
11 0 7  
11 0 7  
1 1  0 7  
11 0 8  
1 1  0 8  




I 1  1 0  
11 1 0  
1 1  10 
11 1 0  






11 1 1  
1 1  11 
11 11 
1 1  1 2  
I 1  1 2  
11 1 2  
11 1 2  
11 12  
1 1  1 2  
11 1 2  
I 1  1 2  
11 13 
11 1 3  
11 1 3  
11 1 3  
I 1  1 3  
1 1  1 3  
11 1 3  
11 1 3  
11 1 4  
11 1 4  
11 14 
11 14 
1 1  14 




11 1 4  
1 1  1 4  
11 14 





I 1  15 
1 1  1 5  
11 15 
.. 
1. _ "  
p o i 0  i i  15  
9 0 0 5  11 15 
9 0 0 9  1 1  15  
9 0 0 6  11 16 
9 0 0 6  11 16 
9 0 0 4  1 1  16 
9 0 0 4  11 16 
0 9 0 0  11 16 
8 5 3 5  11 16 
8 5 3 5  11  16 
0900 11 1 7  
0900 11 1 7  
0 9 0 0  11 17 
1 0 0 8 8  MAUI 'BN.  H A W A I I  9 0 1 2  11 1 8  
10082 J U P I T E R ' B N I  FLA. 9010 11 18 
10083 J U P I T E R ' B N I  FLA. 9 0 1 0  11 1 8  
10084 JUPITER'RN. FLA. 
1 0 0 8 5  J U P I T E R ~ B N .  FLA. 
1 0 0 8 6  J U P I T E R ' B N I  FLA. 
1 0 0 8 1  CURACAO'BNr N.W.1. 
9 0 1 0  11 18 
9010 11 1 9  
9 0 1 0  11 1 9  
9 0 0 9  11 1 9  
T I M E  
20 11 43.0 
20 12 04.70 
1 0  3 1  11.35 
I @  32 32.71 
I O  35 17.e6 
10 56 58.07 
11 51 5 9  
4 30 43.50 
4 30 45.50 
12  02  53.58 
1 2  03 41.35 
0 34  04.64 
0 35 55.47 
12  27 33.2 
12  31  41.00 
12  33 38.50 
2 0  0 0  49.50 
2 0  01 30.6 
2 0  0 1  42.40 
? *  47 n 2 . i ~  
23 4 8  00.89 
1 4 0  05.91 
12 55 03.3 
2 3  3 8  14.47 
2 3  3 9  11.24 
0 1 2  29.51  
0 15  13.82 
2 0 7  04.24 
9 34 02 
11 26 45.64 
1 1  27 41.73 
11 2 9  45 
23 58 31.30 
0 00 40.66 
11 5 3  44.7 
I 5  4 2  07.85 
15 4 3  23.70 
19 23 46.30 
19 24 06.7 
23 08 47.06 
23 10 01.16 
IO 27 30.08 
10 28 24.98 
10 2 9  57.98 
11 53 32.16 
1 1  53  54.17 
12 18 42.4 
I 2  51 19.30 
I 9  48 35 
19 50  09 
1 9  50  40.90 
19 5 0  45.5 
23 0 4  43.67 
2 3  36 02.56 
23 37 14.29 
2 3  59  29.22 
I 29 2 6 - 1 8  
1 29 53.77 
5 13 24.50 
5 1 3  28.50 
1 0  54 09.61 
1 0  55 07.03 
2 0  17  31.50 
2 3  28 52.56 
0 01 56.35 
0 C2 50.16 
5 39 24.40 
5 40  15.10 
1 1  19 07.2 
1 3  10 25.3 
13  11 03.6 
I 49 33.4 
11 47 46.7 
1 1  47 58.6 
6 01 23.63 
10 16 54.35 
1 0  1 9  28.73 
i o  i a  04.41 
R +  A. DECL. 
1 4  C8 00 6 2  27 
2 0  11 48 - 2 4  57  
21 1 2  2 4  - 1 3  07  
2 3  07  2 4  15 2 3  
19 14 12 -11 4 7  
14 5 1  36 
14 48  30 
19 2 3  00 
15  3 3  00 
19 51 4 8  
20 3 5  36 
11 5 5  0 6  
12 39  4 2  
7 34  24 
1 0  1 3  00 
1 3  4 0  0 6  
1 3  18 5 4  
8 0 5  30 
I 5 4  36 
1 2 4  30 
4 4 3  00 
1 1  22 12 
9 3 5  00 
12 10 18 
1 3  50 00 
13 06 24 
6 59  24 
2 0  0 3  4 2  
2 1  20 12 
11 4 9  0 6  
12 20 4 8  
7 29 54  
5 30  00 
12 25 24 
6 58 4 2  
9 22 4 2  
11 0 2  4 2  
9 19 12 
19 4 5  00 
4 3 9  06 
9 11 4R 
8 4 0  
8 12 
6 40  24 
2 3 4  12 
7 12 00 
9 46 06 
2 3  35 36 
7 58 5 4  
8 5 0  48  
6 39 18 
6 46 36 
5 4 9  54  
i o  08 4 s  
7 07  0 6  
6 21 36 
2 ?  48 18 
5 11 4 2  
6 19 36 
5 23 30 
6 16 4 2  
9 33  36 
6 1 4  15 
6 54 30 
2 3  08 4 2  
8 59 36 
9 14 12 
2 0  39 4 8  
5 29 30 
6 51  24 
8 IO 5 4  
23 16 40.82 22 55 30 
2 3  17 56.00 2 3  47 12 
2 3  18 38.78 2 0  4 3  00 
5 9  4 3  
5 9  1 4  
7 8  4 6  
7 3  13 
13 56 
27 0 1  
48  36 
6 5 0  
6 5  34  
4b 4 6  
6 5  5 1  
47 30 
6 3  5 1  
-38 2 1  
-46 40 
6 9  0 4  
25 2 9  
45  00 
2 3  19 
6 8  00 
48  5 0  
- 5 16 - 1 39 
2: 5 4  
6 3  19 
47 56  
89  27 
57 34  
6 2  15 
45  24 
IC 18 
6 2  38  
5 2  4 8  
7 00  
32 35 - 6 38 
8 
21 
2 1 3  
c 4 1  
5 2  1 5  
24 5 0  
-51 I 2  
34 10 
2 3  30 
7 59 
t 5 4  
17 3 8  
3 5 2  
I 8  00 
-11  4 9  
16 4 0  
3 3 8  
- 7 3 3  
-16 09 
7 0  25  
-16 2 7  
-22  3 3  
4 4 6  - 4 15 - 8 3 3  
2 4  26 - 0 30 
-17  0 6  
-31  5 2  
-38 0 4  
-28 0 1  
46  08 
3 e  13 
1 9 6 0  X I  1 
A Z I M U T H  A L T I T U D E  ASNGE I ' I D E X  
25 1 2  3 3  36 
2 3  6 9  
0 00 00 
3 4  4 2  
0 0 8  24 
1 7 8  4 8  
3 9  5 4  
2 2 3  00 
28 4 5  00 
6 9  06 
59  49  12 
5 1  I 2  
8 4  12 
4 5  48  
845?02  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1  3 
4 3 4 0 1 3  
8 4 5 3 0 1  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
6 4 1 3 0 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4ad.01 1 
4 3 4 0 1 3  
8 4 5 3 0 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 0 4  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 0 4  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 3 0 2  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  




4 3 4 0 1 3  
8 4 5 3 0 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
8 4 5 0 4 3  
8 4 5 0 0 3  
8 4 5 0 0 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
8 4 5 0 4 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
a45004  
-19- 
1960 X I  1 
OBS ((0 S T A T I O N  
10087 J U P I T E R ' B N I  FLA. 
10079 ORGAN PASS'BN. N.M. 
50004 LAREDO'RADAR. T E X .  
IO080 TOKYO'BN. JAPAN 
10089 CURACAO'BN. N.Y.1. 
10091 J U P I T E R ' B N I  FLA. 
10092 J U P I T E R ' B N .  FLA. 
30023 C I N C I N N A T I +  O H I O  
10093 MAUI'BNI H A W A I I  
10090 TOKYO'BN. JAPAN 
30031 OUELON CITY. PH.15.  


















l n Y 3  
10113 
10110 











7 1 n 5 1  
































3 0 0 ~ 3  
M A U I ' B N ~  H A W A I I  
J U P I T E R ' B N .  FLA. 
J U P I T E R ~ B N I  F L 4 .  
STATE COLLEGF. PA. 
J U P I T E R I B N .  FLA. 
ORGAN P A Z S I B N ,  N.M. 
N R I N I  T A L ' R N .  I N D l 4  
MILWAUKEE. W I S C .  
J U P I T E R * R N .  FLA. 
ORGAN P A T S I R N I  Y.M. 
AREQUIPA'BN, PEPV 
J U P I T E R ' P N I  FLA. 
J U P I T E R ' R N .  FLA. 
J U P I T E R ' B N .  FLA. 
LAREOO'RAOAR. TEX.  
PUEBLAr HEX. 
TOKYO'BNI JAPAN 
N A I N I  T b L ' R Y s  l N [ r l A  
D A L L 4 S .  TEX. 
M A l l l * q N .  HPWAll 
N A I N I  T A L ' ~ N ~  I N D I A  
SAN FERNANCOIHY, 5D. 
R l L O X l r  MIZ5. 
TERRE HAUTEI I N @ .  
J U P I T E R ' B N ,  F L 4 .  
N. C A N T O N .  O H I O  
D A Y T O N ,  w i n  
N A l N l  T ~ L ' P N I  I N D I A  
WALNUT CREEK. CAL. 
WALNUT CREFK. CAL. 
Y A T TUSH 1 Q O  J AP A t1 
K 4GO5H !MA v JLnAY 
YLTSUTHIRO. J4PAN 
TOKYO'RN. J A P & N  
WALNUT CREEK. CAL. 
TOKYO'RN, I A P b N  
WOOMFPb'PN. P I I T T I ) .  
J U P I T E R ' B N v  FLA. 
J U P I T E R I P N ,  FLA. 
ORGAN P A < S I R N ,  N.M. 
KANSAS C I T Y ,  MO. 
4REOUlPA 'RN,  PFPl l  
SAN FERNANOO'RNI SP 
ORGAN P A S S I B N .  N.M. 
PREQUIPA*RNv PERU 
SAN FERNANDO'RNI S P .  




5AN FERNANOO'RN. SP. 
DENVER I COLO. 
MADISON* WISC. 
MADISON. WISC. 
V I L L A  DOLORt 'BN1ARG 
V I L L A  OOLORE T 1 BN e ARG 
YATSUSHIQO. JAPAN 
SAN FERNANDO'BN. SP. 
WOOMERA'BNI AUSTR. 
WOOMERA'RNv AIIZTR. 
WOOMERA 'RNI AIISTP. 
5ACRAMENTO. CAL. 






















' ?08h  






















R 5 7 5  
0277 
n ' IP  
1 3 c c  

































1 1  19 
1 1  20 
1 1  20 
11 20 
11 20 
1 1  20 
1 1  20 
1 1  2 1  
11  2 1  
1 1  2 1  
1 1  2 i  
11 2 1  
1 1  22 
1 1  2 2  
1 1  2 2  
I I  27 
l i  L L  
.. .. I  L I  
1 1  2 3  
1 1  2 3  
11 23 
11 2 3  
11 2 3  
1 1  2 1  
1 1  2 3  
I 1  24 
1 1  24 
11  24 
1 1  24 
1 1  2 5  
1 1  2 5  
11 2 5  
1 1  2 5  
1 1  26 
1 1  26 
1 1  26 
11 26 
1 1  26 
1 1  26 
1 1  27 
1 1  27 
1 1  27 
1 1  2 7  
I I  27 
1 1  27 
1 1  2 R  
1 1  2 P  
1 1  2P 
1 1  28 
I I  2 a  
11 29 
1 1  29 
11 '9 
1 1  29 
11 29 
1 1  30 
1 1  30 
11 30 
17 n i  
1 2  0 1  
1 2  0 1  
1 2  01 
1 2  02 
12 02 
1 2  02 
1 2  02 
1 2  03 
1 2  03 
12 03 
12 03 
1 2  n4 
1 2  0 5  
1 2  06 
1 2  06 
1 2  06 
1 2  06 
1 2  07 
T I M E  
23 20 38.47 
1 1 3  30.90 
1 1 3  3 2  
8 45 42.10 
23 46 01.22 
2 3  46 31.33 
23 47 27.77 
1 14  52.7 
5 24 27.41 
9 1 1  35.80 
1 1  00 34 
1 5  22 37.86 
0 1 1  35.27 
0 1 2  23.96 
0 1 2  53-7 
0 1 3  38.43 
2 U h  4I.10 
1 3  2 1  42.67 
0 38 55.8 
0 39 44.00 
2 3 2  32.00 
8 46 70.23 
71 O h  53.39 
2 3  04 25.7U 
2 3  i n  30.15 
0 57 15 
1 04 94.5 
8 37 4q.30 
1 4  14 34.8' 
1 30 52.2 
5 1 4  54.74 
1 2  42 46.64 
I 8  2 2  50.70 
0 91 1 2  
0 0 1  39.8 
0 01 41 .9R 
0 03 18.1 
0 06 18.0 
1 7  I 0  ?fl.?? 
? 20 16.3 
7 20 16.0 
9 40 43 
1 5 1  71.5 
9 57 4 8  
9 5 3  ii.?n 
? 46 73.5 
R 2 1  55.no 
1 P  26 2 6 - 3 9  
27 2 1  39.90 
27 2 3  06.07 
1 17 26-80 
1 19 32.4 
1 20 2 1 . P  
7 3 1  55.02 
1 8  10 57.80 
1 43 37-76 
7 56 53.56 
1 8  38 27.60 
n 5 1  32.46 
9 42 09.30 
1 7  48 28.10 
19 05 2?.7@ 
C 41 38.1 
0 44 09.15 
0 44 13.3 
6 56 50.52 
7 2 3  21.29 
18 00 08.OC 
I O  38 05 
1 8  41 24.23 
1 7  i n  07.27 
17 36 48.71 
2 25 18.2 
6 45 18.75 
9 56 04 
18 03 28.2? 
0 58 45.8 
R. A. 
1 4 8  1 2  
1 08 18 
1 47 54 
18 24 4a 
0 35 00 
I 5! 06 
2 1  3 1  00 
1 O! 24 
20 02 00 
6 49 I ?  
20 31 54 
2 1  1 5  00 
2 3  42 54 
77 10 ! ?  
2 2  38 24 
2 2  41 
1 8  3! 1 2  
19 30 70 
1 1  42 30 
2 1  27 4R 
2 3  1 3  36 
2 19 42 
6 50 00 
0 O Q  17 
17 3 7  44 
19 09 36 
1: 01. 30 
?0 1 7  54 
2 3  on 18 
1.1 4? 00 
2 2  63 5 3  
i~ 2: no 
2 2  37 00 
22 74 45 
17 46 
1 7  3~ no 
19 2 2  45 
2 1  2 1  4R 
1 0  4c 1 2  
17 17 42 
17 86 00 
17 45 06 
11 l? 1 P  
19 28 48 
16 37 4 8  
17 2 2  24 
9 34 00 
1 5  38 36 
IO 05 30 
1 5  I O  24 
e i? 30 
18 4' 00 
1 8  42 00 
10 07 4R 
9 19 24 
16 45 12 
7 I 5  30 
9 19 36 
8 I7 54 
8 47 24 
6 25 54 
17 11 00 
OECL. - 2 02 
-17 02 
-12 20 
72 5 3  
1 5  24 
26 47 
-24 3 2  
4 8  47 
- 4 40 
-42  5 1  
2 1  41 
39 04 
6 2  ? ?  
36 5 . 4  
31 03 
-17  00 
64 30 
4r) 5 1  
26 28 
2 11 








61 o a  
61 09 
28 36 
h 0  54 
44 7 6  
44 5 1  
5 1  4P 
61 23 
5 5  04 
1 5  1 3  
36 19 
54 08 
61 5 P  
42 07 
1 0c  
46 3 2  
54 3 2  
- 4 2 P  
70 39 
24 35 
64 08  
8 43 
71 02 
12 I 8  
74 on  
1 3  18 
- 6 30 
67 3 1  
-39 3 5  
5 3 3  
- 2 5  47 
-17  55 
-52 59 
65 5 1  






180 1 5  
5 5  3 1  
0 00 
n 00 
0 0 0  







2 1  
27 42 
67 48 
56 1 2  
63 2 5  
57 25 
26 42 
26 l e  
58 45 00 
16 18 
5 3  00 


















































































1960 X I  1 































V I L L A  OOLORES'BNvARG 
WOOMERA'BN. AUSTR. 
MADISON. U I S C .  
WOOMERA'BN. AUSTR. 
SAN FERNANOO'BN. SP. 
MADISON* WISC. 
9011 1 2  07 
9003 12 07 
9003 12 07 
8592 12 08 
9011 12 08 
9003 12 08 
0148 1 2  08 
9003 1 2  09 
9004 12 09 
0148 12 10 
7 11 40.13 
16 32 45.54 
18 29 30.39 
1 23 39.0 
7 38 14.13 
6 51 06 
9 31 42 













4 42 24 
6 5 2  42 
8 00 00 
5 01 24 
10 21 00 
9 59 00 
13 01. I8 
-56 3 1  






16 58 13.77 
2 3  55 03.0 
17 25 07.81 
18 43 71-30 
0 2 1  36.8 
0 22 18.5 
2 14 57.4 
4 17 58 
17 16 29.8 
16 20 38.64 
18 19 18.54 
1 38 29.0 
1 38 53.4 
9 09 31.90 
0 1 1  Ob.9 
2 03 40.8 
17 40 40.49 
I 8  58 56.70 
0 37 09.4 
2 29 04.4 
2 34 59.5 
16 07 59.92 
18 07 41.82 
1 00 06.8 
5 16 43.69 
7 1 5  00.92 






C I N C I N N A T l r  O H I O  (1050 1 2  10 
CHINA LAKE. CAL. 8588 12 10 
LAREOO'RAOARI TEX. 4012 12 10 
9 3 1  48 
26 30 
18 1 3  48 
64 00 






TERRE HAUTEI 1NO. 
CHINA LAKE, CAL. 
WOOMERA'BN~ AVSTR. 
SAN FERNANOO'BN. SP. 
TERRE HAUTE, INO. 
CMINA LAKE, CAL. 
LAREOO'RAOAR* TEX.  
5702 12 10 
9003 12 1 1  
9003 12 1 1  
1 03 00 
7 09 30 
1 51 06 





8592 12 13 
8592 1 2  1 3  
9005 12 1 3  
0 00 
1 2  18 
2 5  00 
20 42 00 
0 
40 00 
41 45 00 
845303 
845303 
434013 74 50 8 16 00 
8127 12 14 
0098 12 14 
9003 12 14 
9004 12 14 
8127 12 15 
0098 12 1 5  
4012 12 1 5  
9003 1 2  15 
9003 12 1 5  
8592 12 16 
41 00 










0 36 18 
5 35 30 
-72 08 
74 1 1  
59 37 
3 2  07 1 2  
44 24 
353 07 48 
3 3  30 
0 00 
10149 WWMERA*BNI AUSTR. 
10150 ' 
1 41 06 
0 00 30 
-62 48 
-73 59 WOOMERA'BN. AUSTR. 
DENVER, COLO. 
V I L L A  OOLORES'BNIARG 




V I L L A  OOLORES'BNvARG 
S H I R A L ' B N *  IRAN 
WOOMERA*BNv AUSTR. 
TERRE HAUTE, INO. 
J U P I  TER*RN FLA.  
J U P I T E R ' B N v  FLA. 
J U P I T E R ~ B N I  FLA. 
S H I R A L ' B N ~  IRAN 
ST. L O U I S *  MO. 
ST. L O U I S .  PO. 
C I N C I N N A T I .  OHIO 
V I L L A  OOLORES'BN*ARG 
V I L L A  OOLORES'BNIARG 
KAGOSHIHA. JAPAN 
TOKYO'BN. JAPAN 





























9011 12 16 
9011 12 16 
9003 1 2  16 
2 2 3  1 2  
0 40 24 
0 28 00 
0 50 00 
2 04 24 
0 19 06 
6 07 24 
2 2  5 1  00 
16 3 2  00 
16 08 00 
5 58 00 




8534 12 17 1 26 43.9 
8534 12 17 1 26 50.8 













































~ 6 5 0 ~ 1 3  
9008 1 2  17 
9003 1 2  17 
8127 1 2  17 
14 36 05-05 
17 02 21.27 
23 58 50.7 
23 59 15.22 
0 00 12.97 
0 01 17.95 
I 5  03 24.06 
0 25 24.8 
0 25 28.0 
0 25 57.2 
4 39 34.49 
6 37 33.67 
9 33 28 
61 30 
-72 47 
0 74 00 
901@ 1 2  17 
9010 1 2  18 
9010 1 2  18 
9008 12 18 
0140 12 19 










0 22  12 
0 27 54 
0050 12 19 
9011 12 19 
9011 1 2  19 
0218 1 2  19 
9005 12 19 
0229 12 19 
2 3  00 12 
15 32 00 
21 53 12 
4 33  
2 2  03 00 
1 41 
2 3  3 1  42 
2 3  40 24 
43 00 
5 01 9 50 25.60 
9 51 05.1 
9 52 24 
22  55 42.2 
22 55 47.3 
22  5 5  49.2 






16 I 2  
0218 12 19 
30063 ROCHESTER. N.Y. 
30064 ROCHESTER. N.Y. 
30070 STATE COLLEGE. PA. 
8564 12 19 
5050 12 19 
8603 1 2  19 
9012 1 2  20 
9011 1 2  20 
9011 1 2  20 
5 46 42 
2 2  38 48 
2 2  I 1  30 
21  29 54 
21 14 18 
21 55 00 
10170 M A U I * B N I  HAWAI I  
10168 V I L L A  0OLORES'BN.ARG 
10169 V I L L A  OOLORES'BNIARG 
10176 N A I N I  TAL'BN. I N D I A  
10166 SAN FERNANOO*BN. SP. 
10171 ORGAN PASSIBN.  N.M. 
30076 ALBUQUERQUEI N.M. 
10172 ORGAN PASSIBN.  N.M. 
30077 ALBUOUERQUE. N.M; 
30065 DENVER. COLO. 
30066 DENVER# COLO. 
30067 SAN ANTONIO. TEX. 
30073 MITAKA.  JAPAN 
10173 SAN FERNANOO'BN. SP. 
10174 SAN FERNANOO'BNI SP. 
10175 SAN FERNANDO'BNv SP. 
90068 ALBUWERQUE HS. N.H. 
10177 S I N  FERNANOO'BNI SP. 
10170 SAN FERNANOO'BN. SP. 
10179 SAN FERNANDO'BN. SP. 
30069 S I N  JOSE, CAL. 
10180 ORGAN PASSIBN.  N.M. 
10181 M A U I * B N *  MAWAI I  
10182 M A U I @ B N v  H A W A I I  
10183 M A U I * B N .  MAWAll  
10184 WOOHERA'BNr AUSTR. 
4 38 09.09 
5 04 58.52 
7 04 10.38 
14 02 18.44 
19 38 48.50 
1 I 5  00.30 
1 1 5  48.1 
1 1 5  51.17 
1 15 57.4 









9006 1 2  20 
9004 12 20 
9001 1 2  2 1  
8534 12 21 
9001 1 2  21 
8534 1 2  2 1  
0 10 48 
0 15 18 
0 47 1 2  
180 00 
172 54 
2 2 1  06 
3 5  36 
3 1  2 1  00 
75 54 
8592 1 2  21 
8592 12 21 1 1 6  36.3 
0089 1 2  2 1  1 18 27.5 
0229 12 2 1  8 46 03.1 
I2 2 1  18 09 18.80 
12 2 1  18 09 32.80 
12 2 1  18 09 40.80 
12 2 2  1 41 32.5 
12 2 2  18 34 25.60 
1 2  2 2  18 34 44.50 




0 44 12 I7 31 
1 03 54 12 24 
1 14 00 9 40 
21  58 - 3 54 
2 1  3 1  54 4 38 
2 1  55 54 - 0 05 
22 01 1 2  - 1 07 
180 
2 1  25 30 -16 23 
2 1  15 18 -13 47 
2 1  20 00 -18 54 
2 1  50 42 -27 00 




9004 12 2 2  18 34 48.50 
12 23 2 03 52.5 
12 23 2 08 04.66 
12 23 5 56 29.74 
12 23 5 56 47.92 
12 23 5 51 16.26 














1960 X I  1 
085 No S T A T I O N  STA NO DATE T I M E  R. A. OECL. AZIMUTH A L T I T U D E  RANGE 1NDE)I 
10185 V I L L A  OOLORES'BNIARG 9011 12 26 7 48 35.85 13 18 24 -57 13 434023 
10187 V I L L A  DOLORES*BN.ARG 9011 12 27 2 15 54.63 21 09 00 -69 32 
10108 V I L L A  DOLORES'BN*ARG 9011 12 27 2 16 29.77 19 00 30 -78 37 
434023 
434023 
10186 WOOMERA'BNr AUSTR. 9003 12 28 18 00 52.26 1 1  53 18 -64 02 434023 
10189 WCQMERA'BN. AUSTR. 9003 12 29 18 28 37.23 1 1  00 30 -34 03 
10192 V I L L A  OOLORES'BN,ARG 9011 12 30 1 36 48.58 20 36 00 -58 45 
10193 V I L L A  DOLORES'BN.ARG 9011 12 3 0  1 37 40.24 10 41 36 -72 35 
10190 SAN FERNANOO'BNI SP. 9004 12 3 0  6 1 1  17.10 15 26 12 - 8 C 5  
10197 V I L L A  DOLORES'BNIARG 9011 12 30  7 33 25.36 7 00 00 -62 57 
10198 V I L L A  OOLORES'BNIARG 9011 12 30 7 40 09.54 12 42 40 - 1 48 








1960 X I  2 
085 No S T A T I O N  
ionni CURACAO'RN. N.W.I. 
50001 LAREOO'RADAR,  T E X .  
50002 LAREDO'RADARI TEX. 
50006 SPOKANE. WASH. 
50003 LAREDO'RADAR. TEX. 
50005 LAREDO'RAOARI TEX. 
50004 LAREDO'RAOAR. TEX. 
50007 LAREDO'RAOAR, T E X .  
30001 YATSUSHIROI JAPAN 
30002 SAN JOSE. CAL.  
30003 S I N  JOSE. CAL. 
STA NO DATE 
9009 1 1  19 
4012 1 1  20 
4012 1 1  30 
8142 1 1  30 
4012 12 07 
4012 12 09 
4012 12 10 
4012 12 13 
0272 12 16 
8573 12 21 
8573 12 24 
T I M E  
0 51 04.53 
1 09 37.5 
22 06 59.0 
1 43 36.4 
4 46 14 
5 38 11.3 
4 06 53 
18 38 59.5 
10 1 1  19 
2 54 55.8 
2 12 45.9 
R. A. DECL. AZ IMUTH A L T I T U D E  RANGE I N D E X  
10 54 36 51 05 4Y4013 
137 54 50 24 1155 895307 
138 54 00 63 40 00 1491 895307 
180 53 21 00 845309 
33 54 33 24 728 895307 
232 06 00 19 06 00 1094 895307 
32 48 47 24 581 895307 
45 18 00 82 30 OD 1510 895307 
0 00 31 06 845302 
180 16 18 00 845304 
180  13 00 00 845304 
1960 OMICRON 
OB5 NO S T A T I O N  
10033 CURACAO'BN. N.W.1. 
10034 CURACAO'RN. N.W.I. 
10035 CURACAO'BN. N.W.1. 
10036 CURACAO'BN. N.W.1. 
10037 CURACAO'BN* N.W.1. 
10039 CURACAO'RNI N.W.1. 
10040 CURACAO'BN+ N.W.1. 
10041 CURACAO'RN. N.W.I. 
50002 LAREOO'RADAR. TEX. 
10042 CURACAO'BN. N.W.1. 
10043 CURACAO'BNI N.W.1. 
10044 CURACAO'RN. N.W.1. 
10045 CURACAO'BN. N.W.1. 
10046 CURACAO'RN* N.W.1. 
10047 CURACAO'RN. N.W.1. 
10048 CURACAO'BN. N.Y.1. 
ion38 C U R A C A O ~ B N ,  N.W.I. 
50001 LAREDO'RAOAR.  EX. 
10049 CURACAO'BN. N.W.I. 
looso CURACAO'BN, N.W.I. 
10001 ORGAN PASS'BN. N.M. 
10002 ORGAN PASS'BN. N.M. 
10003 ORGAN PASSeBN. N.M. 
10004 ORGAN PASS'BNI N.M. 
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